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FOREWORD 


This report details the performa 
the operational phase of the Program 


of the payload system during. 8 03% 
Flight Test Vehicle 1178. 






Lockheed Missiles and Space Company has the responsibility for 
evaluating payload performance under the Systems Integration and "J" 
System contracts. - 


This document is the final payload test and performance evaluation 
report for Missions 1010-1 and 1010-2 which was launched on 14 September 
1964. 
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INTRODUCTION 


This report presents the final perfo. mance evai...tion of Missions 
1010-1 and 1010-2 of the Corona Program. The purpose of this report 
is to define the performance characteristics of the J- l&payload system, 
to identify the source of in-flight anomalies and. recommeénd. the appropriate . _ See: 
corrective action. ; 


The performance evaluation was jointly conducted by representatives 
of Lockheed Missiles and Space Company (LMSC) and ITEK at the 
facilities of NPIC and AFSPPL. The off-line evaluation using Corona _. 
engineering photography acquired over the United States was performed 
at the individual contractors plants. . 


The quantitative data used for this report is obtained from govern- 
ment Organizations. The diffuse density data, visual RES values and 
MTF/AIM resolution are produced by AFSPPL. The vehicle attitude yes a 


error values, frame correlation times are made at NPIC who also supply. 


the ae Summary and MTF/AIM resolution reports published by 


Computer programs developed by A/P are utilizedto calculateand  - | 4 
piot the frequency distribution of the various contributors to image smear - 
to permit analysis and correlation of the conditions of photography to the 
information content and quality of the acquired pictures. Computer 
analysis of the exposure, processing and illumination data provides the" .- ==. - af 
necessary data to analyze the exposure criteria selected for the mission. 
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SYSTEM PER! 0RMANCE 


A. sea Oe ara ES . | 
: og ree mo Sari asrih.. gs seen ig poss “ nh a 

| The sayiedd section of Mission 1010, ee into orbit by Flight Test 

Vehicle #1178 and SLV-2A booster #405, consisted of two panoramic 

cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 

a Space structure to enclose the cameras and provide mounting surfaces 

for all equipments. Figure 1-1 presents an inboard profile of the J-11. 

payload system. This Corona "J'' system is designed to acquire search 

and reconnaissance photography of selected areas of the earth from 

orbital altitudes. The planned mission was two, four day photographic 

periods separated by a seven day inactive period. 


B. MISSION DESCRIPTION : OE EE eR ST RL STE Ae neg PE 
The payload was launched from Vandenberg Air Force Base (VAFB) 

at 2253:43 Z (3:53:43 PDT) on i4 September 1964. Ascent and injection were © 

normal and the achieved orbit within nominal tolerances. Tracking and. 

command support was effected by the Air Force Satellite Control Facility © 

consisting of tracking and command Stations at 







under central 
control of the Satellite Test Center at Sunnyvale, California. Mission 1010- De osc 
consisted of four days operation and was completed by air recovery on © 232s. 
18 September 1964. Mission 1010-2 was completed with an air recovery on _ 

23 September 1964 following five days of photographic operations. Mission 

1010 was the first nine day Corona operation. | 


The comparison of the planned and actual orbit parameters is tabulated 
as follows: 4 
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- ORBIT PARAMETERS: 


Orbit 1 
Parameter 1 dicted Actuals 
Period (Min. ) 91. 06 90.97 
Perigee (N.M.) | | 99.98 = = 97.45 | 
Apogee (N.M.) _  go6td9 FN “BBQ, ig i 
Inclination (Deg. ) 84.99 84.96 
Perigee Latitude ‘Deg.N. ) 39.99 42.58 
Eccentricity 0.02221. 0, 02236 


The achieved orbit was within the 3 sigma dispersions from nominal. 
The Agena vehicle was not deactivated after the completion of Mission 
1010-2. VHF command exercises were conducted until the vehicle power 
was depleted. All contact was lost by orbit 166. 
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C. PANORAMIC CAMERAS 


The Master and Slave panoramic cameras operated throughout both 
missions with no significant problems and produced excellent photographic 
coverage. The cloud cover and atmospheric haze observed inthe photography 
was high. A small area on the Master camera formats of Mission 1010-1 
contained a small soft focus area which was not present during Mission 1010-2. 


eee t 


D. STELLAR-INDEX CAMERAS , ty eee Se oe 


The Stellar-Index cameras operated properly through both missions. 
Double star images were observed intermittently during both missions. 
This anomaly has been traced to the unbalance of the panoramic cameras 
during non-synchronous operation. The unbalance imparts a small roll 
motion to the satellite. 


E. OTHER SUB-SYSTEMS 


The clock, instrumentation, pressure make-up, command and thermal 
control sub-systems performed satisfactorily through both missions. 


F. CONCLUSIONS 


Mission 1010-1 and 1010-2 achieved the objective of acquiring high 
quality search and reconnaissance photography from orbital altitudes. 
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G. RECOMMENDATIONS i a. | se ot se, 
The - valuation and analysis - the data prow: ved by both missions 
has resu..ed in the following rec amendations: 
1. Continue the analysis of the cause of soft focus areas in 
the panoramic photography. . ee eee cig. + ar ee 
2. Utilize the higher level exposure criteria on future 
Corona missions. 
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SECTION 2 


PRE-FLIGHT SYSTEMS TESTS 


A. ENVIRONMENTAL TESTING 


“he 


Test Objective 


As a standard procedure, the J payload systems are subjected to 
thermal/altitude environmental testing which simulates orbital 
environment. One of the purposes of this test is to demonstrate 
the system susc2ptability to corona discharge. Such discharge 
fogs the film thus degrading the operational photography. 


Test Summary 


The J-11 payloaa system was tested for pressure, thermaland  ._.. ,.\.. 
corona discharge effects in the TASC chamber starting May 20, : 
1964. The test consisted of three days active operation with 

the ''A'" bucket; one day of de-active soak and three days of 
active operation with the '"B" bucket. The J-11 system contained 
the first flight type pressure make-up system and corona markings af 
were reported to be acceptable for flight. 


peMors 


Several abnormalities in system performance were evident during 
the test. Component replacement after the completion of the _ bis Gas 
environmental test corrected all observed problems. 


. Thermal Environment 


The TASC chamber thermal environment was programmed to 
Simulate the on-orbital temperature conditions that the J-11 
payload system would experience in flight. Typical instrument 
temperatures recorded through the test are as follows: 
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Orbit Master Camera - Slave Camera 

6 78° 81° 

17 83° 86° 

33 84° 87° 

2 2 eee ae 
59 67° 67° 

69 61° 63° 

79 51° 52° 


Two self-heating tests were conducted during the soak period. One 
test was deemed invalid due toa change in the steady state temperature 
in the chamber, but the other test was valid and the results are indluded 
in Figure 2-i. 


4. Pressure Environment 


The pressure environment of the instruments was less than 0.5 

micron in a non-operating condition. The pressure would increase | 

to a nominal 1 micron during operation when the pressure make-up . 

system was not used. The pressure make-up system would cause 

the pressure to increase to a nominal 40 microns during an operate. 

The pressure make-up system was active only during the aa mode 
operations. | ee SEE, 2 SORES 


5. Panoramic Camera Performance 
Evaluation of the test film showed that both the Master and Slave 
cameras produced intermittent start-up corona discharge. The 
resulting fogging was well within the acceptance criteria nence 
the J-11 system was recommended for flight. 
The panoramic cameras operated normally during the test phase 
with the exception that the cycle rate errors were excessive. 
Component replacement and adjustment corrected this anomaly. 


6. Stellar-Index Camera Performance 


The Stellar-Index Cameras installed in the J-11 system during 








the environmental test were replaced prior to flight. The 
flight cameras were enviro:mentally test-d as components 
and found acceptable for flig.t. 


RESOLUTION TEST 


The dynamic resolution test of the J-11 payload system was performed —»* «+ 


at the A/P facility on 5 June 1964. Each panoramic camera photo- 
graphed high and low contrast resolution targets. The resulting 
through focus resolution data is shown in Figure 2-2 for the Master 
camera and in Figure 2-3 for the Slave camera. 


LIGHT LEAK TEST 


The examination of the film threaded in the J-11 system during the 
lignt leak test determined that no film fogging was present. The 
light tight integrity of the system was considered acceptable for 
flight. Gh a Gt Bee “ah 
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SECTION 3 


FLIGHT OPERATIONS 


COMMAND & INSTRUMENTATION PERFORMANCE 


No commanding problems of serious consequence were encountered 
during the mission. There was one instance in which an H-timer 
reset deleted a V/H programmer start delay step. This deletion 
caused the V/H te aad to start late. The reset deletion 






occurred during the rbit 9 acquisition. The orbit 1 

tracking station data was bad, and due to communications problems 
during orbits 5 and 6 the racking station was unable to 
provide tracking data. 





Acquisitions during orbit 8 resulted in revisions in the ephemeris 


predictions. The earlier STC computer predictions for the ephemeris 


were heavily weighted with poor orbit 1 data and nominal orbital ~ 
predictions. The revised orbital predictions necessitated a 35-second 
reset during the orbit 9 cquisition. During the 35-second reset 
two functions were missed: A V/H programmer delay step anda 
clock interrogate. The deletion of the delay step caused the V/H 
programmer to start a maximum of 50 seconds late. This late start 
was not deleterious to system performance during orbit 9. The IMC 
error introduced by the late programmer start was less than . 5%. 


PANORAMIC CAMERA PERFORMANCE 


Telemetry data, acquired during the engineering operations over 
indicated nominal panoramic camera operations. 


Three flight ramps were used: 8-3, 8-2, and 7-2. The nominal 
flight plan called for the 8-3 ramp for launch. In orbit 6 the flight 
ramp was changed from 8-3 to 8-2. In orbit 71 the flight ramp was 
changed from 8-2 to 7-2. The changes in the V/H ramp settings 
were made to allow the V/H programmer to better match the vehicle 
orbit. Camera cycle rate performance is summarized as follows: 
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DEVIATIONS BETWEEN PREDICTED AND ACTUAL 
PANORAMIC INSTRUMENT CYCLE RATES 





ORBIT NUMBER 


9 (Night) 
31 (Day) 
47 (Day) 
56 (Night) 
71 (Night) 
103 (Night) 


785 Secs. 


RAMP TIME UP RAMP MASTER 
8-2 445 Secs. - 1.6 
8-2 2130 Secs. seem OT os 
8-2 2160 Secs. - 0.4 
8-2 645 Secs. - 0.5 
8-2 705 Secs. - 0.7 
ie - 0.3 


SLAVE 
- 2.0 


- 2.0 
- 2.0 
- 2.2. 
- 2.4 


Approximately 6080 frames were exposed by the master and slave 
cameras during the nine-day mission. 


C. STELLAR/INDEX CAMERA PERFORMANCE 


The T/M data from the engineering operations over 
satisfactory performances from the two S/I units. 







indicated 


ee .. and 


nighttime acquisitions were included in these engineering operations. / 
All S/I metering and shutter pulses appeared to be normal. 


D. PRESSURE MAKE-UP SYSTEM PERFORMANCE 


Pressure make-up system (PMU) performance was monitored by two 
functions: a pressure monitor that showed the pressure in the nitrogen 
supply bottle; and a pirani gage that measured the pressure in the 

The PMU system was commanded 


vicinity of the panoramic instruments. 
ON and OFF by camera ON/OFF commands. 


This was the second PMU 


system employed in the Corona J reconnaissance program. 


The pirani gage T/M data from the engineering operations are presented 


in Figures 3-1 through 3-3. 


The nitrogen supply pressure is shown ‘in 


Figure 3-4. These data indicate satisfactory PMU system performance. 
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CLOCK PERFORMANCE 


The performance of the clock was satisfactory for the 9-day mission. 
Table 3-1 presents the clock/systems time correlation data. 


THERMAL ENVIRONMENT SUMMARY / 


intey 


All thermal data from the fMMB. cquisitions are presented in Tables 
3-2 and 3-3. The panoramic cameras, supply spools, and thrust 
cone temperatures were corrected for self-heating. The self- 
heating characteristics for the aforementioned sensors were 
determined from the results of a special temp sensor self-heating 
test conducted in the TASC chamber. 


Table 3-4 presents these calibration data. The predicted and 
in-flight temperatures for Mission 1010-1 are compares in Figures 
3-95 through 3-7. 


Se agecra oan =F a) wee. 


RECOVERY SYSTEM PERFORMANCE 


A. Mission 1010-1 Recovery 
/ 


The Mission 1010-1 recovery capsule was retrieved with a 
successful air catch on orbit 65. The physical condition of 
the capsule and the recovery sequence indicated the recovery 
events were normal in all aspects. 


-B. Mission 1010-2 Recovery ; 


The Mission 1010-2 recovery capsule was retrieved with a 
successful air catch on orbit 144. The recovery events were 
normal in all aspects. 


No deactivation period was initiated after the Mission 1010-2 recovery. 
VHF command exercises were conducted until the vehicle power was 
depleted. All contact was lost by orbit 166. All A/P tape events were 
utilized by orbit 144. 
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11 CLOCK/SYS RRFLATION 
SYSTEM TINE | SMOOTHED 
QRPIT AW DATA CLOCK SYSTEM TIVE 
KICfION 1 
1 1350.885 2079006436 1350.895 
8 38009.975 24.4559.533 - 38009.983 
9 43827 .135 250376.691 4 3827 .139 
16 83682.870 290232430 83682. 868 
24 39183.430 .« 332133.002 39183.430 
31 79059-6551 372009.132 79059550 
ko 40256.317 419605 .907 40256.313 
47 79901 .620 459251.416 79901.812": 
56 4102 6525 506774 146 41024 ..532 
63 80804920 _ 9683.618 ~~ 80804. 905 
ITSSION 2 
71 3647. 032 51325. 748 36047.025 
79 81666.305 96945 .037 81666.302 
e7 36833.560 138512.302 36833.557 
95 £2471 .728 164150.486 82471730 
103 38627 .710 226106.472 38027 «705 
110 T7807 472 205886.248 TT807 472 
119 38865.991 3133446785 38865997 
126 78273.005 _ 352751807 78273 .009 
135 39496.435 400375.253 394960443 


Smocthed System Time = -206549.490 + .999999752917070 x Clock Time 


Telta Difference © Smoothed Systcn Tine 
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TABLE 3-2 / 


Jel] TEMPSRATURE SUMMARY 


SENSOR ORBITS ACQUIRED 
sss 16 2h 32 LO Lh? 56 63 71 79 87 95 103 110 N19 126 138 
Camera O 9 
6 66 ST 83 & > OL & 32 55 «LS 656 iF G7? UG 0S SB. ta 
L 72 69 6 72 65 68 64 72 61 62 56 S59 53 56 56 5B 52 56 
5 68 75 70 77 69 7h 67 76 67 68 61 63 60 64 58 62 
6 65 85 80 85 80 82 78 85 7h 77 71 7h 67 70 67 71 & 68 
7 66 78 73 78 73 7h 72 79 69 69 65 67 6h 63 6h 6h 62 62 
8 71 76 71 77 71 #73 +68 #78 6 67 6, 59 62 59 62 58 60 
9 69 8, 78 8k 77 79 63 82 72 75 68 ‘72 65 70 & 70 6, & 
10 66 71 70 71 67 6 65 72 63 S59 59 59 58 Sk 58 57 56 Sk 
11 100 8 91 9k 8 90 83 88 8 75 79 78 69 62 75 73 77 
12 73 65 60 67 6 63 58 68 57 55 SO 53 51 53 9 52 
13 68 80 78 82 76.76 73 81 73 67 67 63 65 60 59 61 62 58 
Avc. 68 74 70 76 69 71 66 77 65 65 61 63 59 60 59 61 57 & 
Slave a | 
Camera ) 


10 465 70 68 71 68 65 6h 71 on 62 =n 59 59 56 59 58 56 55 


12 75 69 77 69 73 68 78 65 69 64 68 62 65 60 65 60 62 

13 «667 72 69 7h 70 69 68 7h 68 66 66 63 63 62 68 63 62 59 
AVG. 64 70 67 73 65 73 63 65 61 63 59 60 59 61 57 58 
Supply 


Spools 
ee 60 58 S7 bl 61 62 61 6h 59 61 58-58 56 56 56 57 56 5S” 
63 67 64 68 64 68 63 65 62 64% 59 63 SB 62 58 59 


Notes: All data corrected for self-heating except injection. 
Camera averages do not include sensor #11. 


——_ 
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SENSOR 
Fairing ("A") 


Barrel #1 ("B") 


OWN Ew 


Barrel #2 
aia Ces 


Thrust Cone "A" 
to "B" SRV 


2 


Stellar-Index 
Camera 


2 
Recovery 


Battery 
*B* SRV 
ee 


Master 
Cassette 





0 
OBH 
OBH 
OBH 
OBH 
OBH 
OBH 


163 
158 
186 
19h 
191 


162 


ER 


9 16 
GS 7% 
18 15 
2 15 
83 88 


TABLE 3-3 
J-ll TE{PERATURE SUMMARY 


ORBITS ACQUIRED 


4 We Ww $6 6 
70 18 87 SI 70 


21 
5 15 
88 86 


2 12 
83 86 


15 18 12 18 12. 
5 12 


86 83 


120 153 126 1h2 120 139 120 134 


91 154 


67 111 
62 139 
22 66 


kh & 
16 25 
6h 9b 


75 
75 


71 
73 


RR 


89 
76 


79 «61 


5S 


9h 143 


67 106 
65 131 
22 60 

7 & 
16 22 


67 89 


75 
77 


71 
73 


62 57 
86 80 


92 


79 «(73 


8 6h 


52 


89 . 


88 138 


64, 103 
62 126 
19 57 

7 0 
19 22 


61 86 


77 
77 


71 
73 


8h, 


53 


8, 


91 135 


71 79 
a 


67 122 
62 98 


64 100 58 97 


62 126 
22 60 


0 
19 22 


64 83 


75 
77 


71 
71 


92 
79 


53 


62 120 
22. (57 

4, 90 
12 19 


58 


7. 64 





83. 


64 


87 95 103 110 19 126 1: 
Tt ih “Gb 7% 


“l «7 


19 62 


67 122 
65 92 


61 92 
62 120 
22 63 
k 0 
9 16 


58 80 
66 
69 


6b 
64 


65 
7h 


63 
72 


67 
59 


70 
65 


8. 79 


“1 <4 


19 6h 


63 9 
62 8 


~1 


re 


60 
58 


Su 86 Sk 


55 118 
19 63 
4 ~3 
9 WY 


55 77 


69 62 
69 62 


62 
72 


6h, 
72 


67 
62 


6 
59 


63 
69 


6h 
62 


-7 


35 


97 
83 


64 


60 
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61. 


67 


6b 
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SECTION 4 


MISSION 1010-1 RECOVERY SYSTEM 


SRV #644 was received at A/P on 4 October 1963. The receiving 
weight was 147 pounds. After modifications and incorporation of out-~ 
standing E.O.'s, the SRV was delivered to systems test for incorporation 
into the J-11 system. 


t 
& 


The following major modifications were made toSRV #644 during the 
testing phase at A/P: 


¥ 


1. 10/4/63 - The electronic components in the thrust cone 
were flowcoated. 


2. 10/5/63 - The W-4 cable was found to be mrreneee at the 
plug and was replaced. | Sige oie gg te. 5k Cage oie 


3. 6/2/64 - FEDR 1310; the water seal gasket was replaced 
as it had lifted out of its groove. 


4. 6/30/64 - The mating studs were reworked as they were not A 
shorted to the thrust cone ring. 


The capsule was delivered for shipment to VAFB on 13 July 1964. No 
components were replaced or repaired at VAFB. j 


A successful air éateh of the capsule was made on orbit 65. The impact 
point was within normal tolerances. All capsule re-entry events occurred 
within tolerance. Table 4-1 lists the sequence of monitored re-entry and 


recovery event times. 
\ 


The condition of the recovered capsule was satisfactory with damage 
limited to normal paint blistering. Post flight inspection and test showed 
no anomalies. 3 


“a 
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Event 


Transfer 


Electrical Disconnect 


* Separation 


** Spin 


Retro 


Despin 


T/C Separation 
Voltage Mon. Closed 
"G" Switch Open 
Parachute Cover Off 
Drogue Chute Deployed 
Drogue Chute Release 
Main Chute Deployed 


Main Chute Disreefed 


MISSION 1010-1 
RECOVERY SEQUENCE OF EVENTS 


System Time 


— 


' 4875.50 


4878.00 


4885. 00 


4897. 00 
4972. 32 
5405. 52 
5439. 80 
5440.54 
$450. 62 
$451.42. 


5455.61 


* From Transfer 


** From Elect. Disc. 





Delta Time 


Actual 


75.32 
433. 20 
34.28 
0.74 
10, 08 


0.80 


Nominal 


0.907 


2.00 + 


3.40 + 


7.55 + 


10.754 


1.50 + 


104.00 + 


34.00 + 


0.75 + 
10.05 + 
0.80 + 


4.00 + 


The event times not recorded were not available due to noise on the T/M. 


channels. 


TABLE 4-1 
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.25 
. 30 
45 
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54° 
15 


44. 


1.5 
. 08 
1.0 
. 20 


1.7 
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SECTION 5 


MISSION 1010-2 RECOVERY SYSTEM 


SRV #652 was received at A/P on 30 December 1963 at a receiving 
weight of 154 pounds. After modification and incorporation of outstand- 
ing E.O.'s the capsule was delivered to systems test for incorporation _ 
into the J-13 system. The original SRV assigned to J-11B produced a 
soft wrap during the TASC test. SRV #652 was assigned to J-11 on 
19 June 1964. 


The following modifications were made toSRV #652 during the test 
phase at A/P: 


1. 6/24/64 - The mating studs were reworked to short to 
the thrust cone ring. ; 


2. 6/30/64 - A lanyard hole was drilled in the forebody to 
comply with T22-720, revision B. 


The capsule was delivered for shipment to VAFB on 13 July 1964. 
Testing at VAFB was completed without problems. 


The second recovery unit was successfully recovered by air catch 
on orbit 144. The impact point was within normal tolerances. Table 
5-1 is a tabulation of the sequence of monitored re-entry and recovery 
event times. | 


Post flight inspections and tests showed all events to be normal. 
Damage to the recovery system was limited to normal blistering of 
paint. 





Event 
Transfer 


Electrical Disconnect 


*Separation 

**5S pin 
Retro 
Despin 
T/C Separation 
Voltage Mon. Closed 
"G" Switch Open 
Parachute Cover Off 
Drogue Chute Deployed 
Drogue Chute Release 
Main Chute Deployed 


Main Chute Disreefed 


* From Transfer 


#% From Elect. Disc. 


System Time 


3266. 


3266. 


3268. 
3270. 
3277. 


3288. 


3290. 


3364. 


3841. 


3875. 


3876. 


3886. 


3886. 


3890. 


TABLE 5-1 


MISSION 1010-2 
RECOVERY SEQUENCE OF EVENTS 


00 


94 


00 


35 


90 


62 


20 


22 


14 


28 


00 


00 


62 


75 





Actuai Nominal 
0.94 0.907 -43 
2.00 2.00+ .25 
3.41 3.40+ .30 
7.55 7.554 145, 
10. 72 10.75 + .54 
1.58 1.50+ .15 
74. 02 104.00+ . 44 

476. 92 - 
34.14 34.00+ 1.5 
0.72 0.75+ .08 
10. 001 10.05+ 1.0 
0.62 0.80+ .20 
4.13 4.00+ 1.7 


Delta Time | 


a — 
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SECTION 6 


MASTER (FWD) PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number 

Main Camera 152 

Main Camera Lens 1252435 
Supply Horizon Camera 132B 
Supply Horizon Camera Lens 812279. 
Take-up Horizon Camera 132A 
Take-up Horixon Camera Lens 812267 
Supply Cassette SC-26 


B. CAMERA DATA AND FLIGHT SETTINGS 


Main Camera: 


Lens , 24" £/3.5 

Slit Width 0.175" 

Filter Type Wratten 

Film Type Eastman Type 3404 


Supply (Port) Horizon Camera: 


Lens 55mm f/6. 8 
Aperture Setting f/6.8 
Exposure Time 1/100 second 
‘Filter Type Wratten 25 


= 


~29- 
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Take-up (Starboard) Horizon Camera: 


Lens 55mm f/6. 8 
Aperture Setting {/8.0 
Exposure Time | 1/100 second 
Filter Type | Wratten 25 


C. POST FLIGHT PERFORMANCE EVALUATION 


The quality of the photography produced by the Master camera was 
very good throughout both missions. The information content of the _ 
photography was considered excellent. The missions were considered 
approximately equal to Mission 1009. A small soft area was present at 
the take-up end of the format during Mission 1010-1 however it was not 
present during Mission 1010-2. 


The electro-mechanical operation of the camera system was normal“ * 


during both missions. Light leaks affected the third frame from start 

and fifth frame from end of most passes. The magnitude of the fog caused 
by the leaks correlates with the length of camera sit time. These frames 
are located between the shutter and input metering roller and near the 
Recovery Barrel-Fairing interface. 


Emulsion scratches were present at each end of the format during 
both missions. A fine scratch, about two inches long, was at the take-up 
end near the camera numbér edge and a series of short scratches were 
near both format edges under the data block. The data lost by this 
degradation is exceedingly small however the released emulsion can 
produce minus density streaks if it becomes deposited on the field flattener 
or filter. This streaking was observed during thirty-nine frames pass D88. 


The emulsion scratches near the data block are attributed to sharp 
edges on the scan head rollers. Steps have been taken to hone the roller 


edges on future cameras. 
\ ‘ 





ft 
> « ihe 





The horizon camera and associated fiducials operated satisfactorily 
throughout both missions as did the data block, end-of-pass mark and 
time track. The time track was ton close to the format but was usable. 


Minor edge static was observed at random intervals through both 
missions. The character of the static pattern indicated that it could have 
been produced either on the ground or in flight. No corona discharge was 
observed. : - “© 
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SECTION 7 


SLAVE (AFT) PANORAMIC CAMERA 


A. COMPONENT ASSIGNMENT 


; ‘ i a - Tata 
Component : Serial Number 
Main Camera 153 
Main Camera Lens 1282435 
Supply Horizon Camera 164B ; 
Supply Horizon Camera Lens 813527 
Take-up Horizon Camera 166A 
Take-up Horizon Camera Lens 814014 
Supply Cassette SC-26 ” 
B. CAMERA DATA AND FLIGHT SETTINGS 
Main Camera: 
Lens 24" £/3.5 
Slit Width | 0.175" 
Filter Type Wratten 21 . 
Film Type Eastman Type 3404 
Supply (Starboard) Horixon Camera: 
Lens 55mm f/6. 8 
Aperture Setting £/8.0 
Exposure Time 1/100 second | ee. 
Filter Type Wratten 25 
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Take-up (Port) Horizon Camera: 


Lens 55mm f/6.8 
Aperture Setting {/6.8 
Exposure Time 1/100 second 


Filter Type a re Wratten 25 © 
C. POST FLIGHT PERFORMANCE EVALUATION 


The photographic quality and information content of the imagery 
produced by the Slave camera during both missions was comparable to 
the Master camera photography. The photography was degraded by the 
minor effects of the usual light leaks and minus density streaks. 


The formats were also degraded by emulsion scratching but to a 
lesser degree than the Master camera. Scratching was limited to the \ 
take-up end, data block edge, where fine scratches and some abrasion: a 
was present. The largest scratch was about four inches long. pgs oa bce 
A minus density streak of variable length was present from pass 
D04 to DO7. It was about 1/2 inch wide and varied from six to thirty 
inches long however the photographic effect was minor. It is postulated 
that a piece of material became lodged in the filter area and was in the 
slit area intermittently through pass D07 when it fell away. 


Intermittent dendritic static was noted ina few random frames _ : oy 
originating at the film edge. As inthe case of the Master camera, the —_ 
marking could have been created in flight or on the ground. 


The horizon cameras and fiducials operated satisfactorily throughout 
both missions. The data block functioned properly during the missions as 
did the end-of-pass mark. 


The time track was very good during both missions with the exception of 
the first frame of passes D06, DO7 and AOSE. In these cases the time track 
was continuous for the first frame however the 200 cycle pulse could be 
detected. ; 
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SECTION 8 


PANORAMIC CAMERA EXPOSURE ; 


The exposure parameters for both cameras were a 0.175 inch wide 
slit and a Wratten 21 filter. Historically a 0.200 inch wide slit has been 
incorporated in cameras flown during September. The narrower slit was 
selected to achieve a better match of camera and film processing as well 
as reducing the sensitivity of the system to image motion. 


The illumination conditions during both missions were slightly lower 
than experienced during recent missions. The frequency distributions of 
the solar elevations and solar azimuths encountered during the photo- 
graphic operations are shown in Figures 8-1 to 8-4. 


The nominal exposure times are shown as a function of latitude for 
passes D-08, D-72 and D-136 in Figures 8-5 to 8-7. The predicted 
level of processing for the original negative is based on the in-flight ~ 
performance estimate and is tabulated below with the processing levels 
reported by 


Mission Camera Primary Intermediate Full 
1010-1 FWD Predicted 0 21 79 
Reported 0 13 87 
1010-1 AFT Predicted | 0 21 79 
i‘. Reported 0 19 81 
1010-2 FWD Predicted 0 50 50 
Reported 0 16 84 
1010-2 AFT Predicted 0 90 50 
Reported 0 23 77 


~ pa 
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The variation between the predicted and reported processing levels is 
significantly less than observed ding recent missions. The use of the 
narrower camera slit did provide * better exposure - processing match. 


A comparison was made betwiin the exposure time calculated from 
the time word displayed by the Binary Data Block and the exposure time 
derived from the 200 cycle time track. The exposure time from these 
two sources was determined for engineering passes D-47 and D-93 and 
plotted on Figure 8-8. 


The exposure time from all three sources match each other to a much 
closer degree than observed in recent missions. Normally the Binary Data 
Block exposure time is approximately 6% slower than the Time Track 
exposure time. 
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Payload Nos: 
Cancra No: 
Launch Dates: 
Launch Time 


® 
4 


seem eae e | eee er eee 
ft oe tre eh ae ees ote, ot oes 


steele sport too premee wwe 





rary so 


apts met omery 
- ore rt ates 


—_— 
ee 
ee 























vo 
Sed 
awoe - lee 








TTS er eee 
pres rae eee | 
wee ee rt he emhewsoh 


Perera ger ows Sr 
wore tet iasee + 
+more eee 









ces cee 
sd ees eee 





aa inate 


0 ted | me Gh wet 
toed tees | seed me 
red 













er ee ee 


tao 





eed 


oe 
erent ress ee 
yepomed bys 4 et mene be he 






2 meee 
ase he mee 
a> @ary 




























oot 


SES es eee 
pp essen pan 


Sem > penmb ls ccpees ths 9 fo sees Gees Lees vr 


+e eek | ote mp eared de + aemee om 
tonne + SF ee 
r= 0+ ae apd Bb ee ee ee 
te 6 ote be tim 6s oe 


a er err Tr 
reg twpewhe ee en eed 
one he as =F eo: “+ — 
ed ee oat be Rebanticnetl Bumabed t+ + babe 





PS Pee ye ae ed 


ween ~ cone 
pees peers Se 


ees firs 


ae ee 
meme ria 
eee ee 












+e veel ees 
epee ay tae wd beet 
= eg eet Pees 


ee tte i 
Pere. tt. Pes 


en eel heen bee 
wes ted ° 
— 





oe oh ot or bare 


pot S59 8e peaon Sete | 





abn see 


SESS Spat abe 
o ne 








srhedtiss aeons 
ater 
sepededas 


petesi fist 


wee 





aree 





— be © 


Lede ped mesne 
as am ee fee ee oe 


2+ be mh fe ey eet 


were fe cee 





ee eT ee 8 ddd De ed hod 
eee CPT oe ee tee ee 
Oe ee ee Se ed 
ees SP eee ee te eet Pe ee 


fgtedreiseds 


NS ee 
eee sae 
Red 























ern 














we me mma tees ome 
er. tee ee es 
ee 
er a ee er eee ee 





40 










aS): 


= 
e 
Jaa 


SOLAR 2LEVATION (DEGRE 


7 
@ 
f 
x 
=) 
Q 
fx, 





ICY DISTRGAUTLON 


aay 
° 
Cas 


NW 


as 
od 
ee er 


UTH FR 


‘ 


SOLAR A2I 


ee eee eee 


ite ee eee 


te ee 


i te rE ae - a 





: cae “0 
, a : rf a 
. 22-2 . is ‘ 
be ereels as ones ay 
x : _ 2s sat 
*. 


1010-3, 

jan 

152 
Launch Date: 9/14/64 


Launch Time: 2254 Z 


Mission Nos: 
Payload No: 
Camora No: 


ee bewwt: Pores te 
ber ntrtend-deddoed bara om 
+ owe tae 








i 





ee eet ae et et es ee Le ted apo . 
apres eet erras perereress ronts eeess reer ed Serre oe 
tween & dacmed weet eee ls pee te pee 
eT eer ee eee (Perea rere eee! Tee eee oe ees 















need ge ome 


+ a+ chm dobar ys e+ "8 :@e% 
: os gearint trad 
tat r - } page ne aes 


eee teri eto Perse ee 
















ee ee ee Tees eee eee ee ee nee . a) 
weet wee sweet meee reese et et eee wbeate ded. abe Sedhatiedhutp Ahenarthrtir aethetiadiatnens alates etidhemtnetedien deh led 
dave ee ere nee Lt errs er rests.) ee tee ee 
phone Pee ee eee ees ee ee ee ed me same te wer sees 2 see S268 at ag oe tee 
tw ae +t aes bie gee . + [eis: + oe Pens tee mee tee se amced an ane- 
1 Pr aris fy Se earns eres Sere ary Ses sees ms epee - 4s 





































a ry a es rar 
Ce pet eee Fe ee egg eet) wade Peewee 
a he te ee he ewe am obese 
wae ree eet te eee eee! 
eens Peer 
[ewasenen | Boatbeth ripe t pepet tert er 
petesce somgeee oe Tossiss 
erreeers foree fered Peete) 
tot Davee Femawbames fee iw eee 


Cee Be re 2 weet ee eet eames - 
ooo iat ky ida hk iiekekid 

eke tae we ft etd tee bw es oe & 
see b-etwas ne far avtves 
Se aauelnemenal 
Pere Sears ee ees ood 
poaee betes. oe 





ete Ghetto 
ee oat 


to eee +o = 








weed ee eee eee ee ee 
en ee eee 2 ee ee 





eS Ry at ee 
+ ee oe oe 
ssane 





ee ere Sr ae eer ay 
aes Fee bd ome ere pf ewe 

ee tee eh anw re Behe e wee 

os Sod se bis ce eceagte, We ee ele” <NhRAS oe neve PEE ees Cee ee ee ee eed ee ee 





















ere he kee eee 
Leva dl det h Rieti dt hettel Lelaeeeeell 
se th me hoe eee o+ eee 
Peed heheh heend heath te 


at awe 
see 





. ‘oso 






ST hed darand 


8 A BEE 
ry a Be] Coa 










rercrrss! 


tee meee chee 1-8 

we ages! 
as thew 
Beer erse 













eae pe 
ee 





sage bewee 
nae oes 






R 





* 
i 


ae 
oe ee eo fee oe 
td ssepprectbterc esis oe. 
4 esl fle err ere ee ee ee ee enn) 








rea. te 


ev ene 







re Te. Sy! 
Pome tewses © 
ey ee et eee 






ee eee ee 







v* 




















peegenrs peers PRerrrs errs 

tihitmbustronipsiess 

Ps oa Dee fanod » 

ae mewn penee} ot tee { 
: 





ote re eee 
tow 





MUTH (DIC 








Pinte mm eepe ewes 
eee eee 






ner Perr 
oe ete te ee ee eee ee 
ee eee cee eee ter Teer! 
ate mene Comme bes mew om 





tae whede thar a wenefet cra 
rithm teem te beer phew seere 






Sweep see eke ep ewe Ce ee ee ee ee 
wret re ~<ge bee) + pee owe § £2 pod “gre tease ore 6 wae 
oe et eee 
















ood ree 


te breee ee ee Ort Pe ee eee ewe tes 
ee ee 





wiasd ne wr gee. 





LAR AZIi 





D amtetoel CPi Le Uet davdiancichad — 
Oe ee ee oe 
Peers meen ge 


moe He oe es i Le ee 
eeclenee ements oe go oe eds cen foe 
hy os 4 


weed mee pam ts oe 
Se eh ee Bed 
smee po omg! te 
—ntebee-aee 


aes 
ed ae ee tie ee Pow. bee- by ee 
Meet tend: Peeer ee terse bere | wo wh eered dae 









ors Py 






owe me ee 
owt eten 





i teil lie 








° PTT eerTTeTeres Tee ee Te ee err ea 
: ae me bate ns em nme e ts epee ws base ete eer Se ee 
7. ae me oe he et eee 


or errr sre, rr eres 






4 ae See Tee) 
St he tt a 
1 te bow oe 
oe eee 
=e te eee 





POSITIVE SOLAR AZI 


eee ress 
epneeses ia | 
“esr eee 


NEGATIVE 












worst ete 

"piste 
= eh ee ot God 
esa eeae 


rs ere 
Oe Oe ee 6 fat tee eee be oe 
et ied hk, 
C aet dhdh teteiiedl tratdiadadhdintnddd- tleniaatiadtied 













wo rehabae 
eee Ler 









ery eee TT 
Syereere: aren oeehs ree ans 
* orte pooes 

[i e-n-» ana 


Lets? Presi tors beets Ppa 








—eeetem + 
s+ Sows 

Tab deed bine be 
Seat coer eh ewe 











s@eecthanee 
aap e re eee eee 








omese 
-+. «dea 





fabian Gat 
Fae ra a 









ee BEES ; 











ICY DUISTALAU PLOY 


OL ey 





s 
4, 








UO 


* 
( 
——_—_— ———_ 


hENTEO 


“* 
= 


SOTAR Ef, 








Inclination: 8h.9° 


1010=2 

Jeli 
Launch Date: 9/14/64 

225k, Z 


ilissiLon Not 
Payload No: 
Canera No: 

Launch Time: 







ee oe SS ee seas © 


hoe 
emebecad 














sas 













ee 
Se dekn ty ioe tacts oumaend 


PEP CTT TTee Ce Let oe) 
 ececabal Reaatalt Tirta ar eS ee 

ee eee fo ee ee Se ee ee 
amet ane 


SS as A eitie Renee we mesipiel sce sas 
=o met AP emo mme ne 
meter eae sewterectom bh 








ee ee. rae 

— + 
Te es eee 
a we Fd ee ot fe tet ee | terete go 
mor oat remy oem games fs wre ge te rls evesmi-e 
rs eee ee eee weeteasee oe 



















i f+ Oe. eet Bt 8 ee Oe Se Pee 
tome 4 ay ae ee a + 9 ee 6 Otte pt eet 












meer eas bod priced] bpldd-pteredl porter piers ——— ie ew et ‘etme = toe 
ome bt me fd te ed eel 4 pe 6 94 te | res calitetell sncltemandlll hettatentetpiendaleds Cetedlandbden-amaiel tetanic head abiimanntaelimenmad 
22s eee pe eer LL 
Pkt koank Rote tht 
ee ee Se ee ee 
a eee 








strats Os erased. - oe oe rer poe eaworsed no. geces Fs wane ete Fo peepee. -dewe- seers hens pees - 
ee ee en ee es ee ed Sl dad bad Bin ed head Ronen —~p oe Sorted Sutetsdell Lomapadiemomanied 

et eee eee ee ot ewe be st a ted pee ttt ah woven seh. nm ow wet ta~s > ne - 
a ee ee eb er ee tee Gen ee hemes fame tee ee es ee ee Lee ee 



















pS eT es ers NT et ee 





ee ee Ta Py ree Tere es he ee 
wee ewe serene? pee ferret Serene “rrr ese e eee Ee eed Ce eee oe oe ee | ban Fain 0 dat Som 64 § Caen OO Ste 
ee eer ee eee ee ee eer eee es ee eee Cee ee eee ee eee eS ee ee ee ee ee ee 2d rood ppetes da a ee ae ee ee 
Peer er eee ere ee er eee ee eee Pees Pee es oe cere? 2 ee |e ee See ee Pee ee ee es Pers ees oe eee ee eee 




















re ea ees sataure rat 4ee tepe ta PSE USP PSE; Se he wet foe ee we | ee eter esweeee 
POP rere ee Sere eres ree ne ee es et rear on faded fete mee jae —— Pe eer ee 
cena sasrs poses +s eae p ee ane Cale eye seen 98 we] Brege tee see Bee Oe ae fs me 8 ne bee ss me 
pes a e- Cam ae Oem oe eed eam aster al eceagne-o ST ta speed Peet Pe eS es Peer rrrrs paren res 
hace ot wees 
F Pte det OR mm ek mE ey ' ee toners eek ine bee bos ame] + | paduddutht inenh-p hand Sopad poe 
ee ee eee’ er re ee eee. ree Pre eee | sotirc’ + Se Oe Ome fe pened Bet oI ees ote. berated abd Send ttrrirt btdetetarted 
ae ee ee Oh me aS ek ee oF es podem ppeed $oge-demarbs ee Pree eee ts ee ee ee 
. oad oe rd ore Pr Or pte tw etme beset eee + 










Poti 


ret mew ee 
C baelice demand 
















Oe ee ees ot ee tee 
= tee cm ge ee ey 
oases opee nt nw ee 


Perey rr eer 
ISS NaS 
ae Dawe bet eb teri wees bee 





waw-eee gat bag 
St et et eh ee ta: 






















eT ee ae Pees ee ee + a Ne sp ee pe ee en OF 
rs ee eer ers Pe ee ee er at Le a eee ee 
aeess POR RSeess PETE OTESS be sed teers £e4 mbowbad Ppeee corer beteeepeey arenes 
A et ee ee de ee te ee _—— — Ne ee ee ee ee 
ere aes Pe ee ee ee en eee ee Peery ee ree ee ee ed RS BS ere ee | 
. — 
eels Perr eetr ss ee Tit 8 eet eses Se mrdyd Greve berth inaedeeen eee 
me oe ee beet eee © § a0: owes Poaes re gende se ate od oe ey ee are eer ee eee 
papided Lietd teres birtt towns tobee bt ond Le eee-otors bebe trem mike re Terre — Spr: boa Be oe ee oe ee he 
Rete errors ess ted § Sete ct eed mee peg eens Sar ed hae ee Peery Per rer Tee 


eS es eee eee oe Pe pig oe 





owe ay mee 






















eee wwe He has ae vetoes tet fete tee pe ete ts 6 ms ep oe hsb ont oe © 
eee ee ee ee ee tes tnt ney | ae merrttntes b ter 1 toe a ot re —_ ed 
ee ee ee ee ee ed ee oe | ane omnes peewee ge § wee de wb me i oe 2 
ee eee eee fee ee ee eo o* seomeettebsrecee +4 eres er eee ee wereld = Cee 
—_—— ee frotduend teed | 
eames see we a ee we et et ew ne ee te teed lied tere erie ¢ndar Por etes aw Scull Monel, Mil ae ee 
b a ee ee. ee ee | eS ee eee eee wt Ow pk tet ele Ome ree ee Pray a= is + 
rer ery Se er fe fe eer re Pee) eran) Saree ees eee re a eT eT ens Se ere ere an 
tet teem ee eee ee 2 ey 4 teen, ‘. eta dee teehee he som eea mi dnee- ange oe heed 
er i a ee ee re ere eee Fer so Pecee sence es mmne eer eee ee 
EK irs Regen beet tes Sree pee) COED Ke hae Ga ae Pee a norrn ape Pe 
ef a ee ee fm pe ee ee eee ee ee eee a ee ennare ae + ee ea ae ee ee eee 
ee ee ee ne ee ee ten ee) eter ente Se. ae ee ee, ee ee ee eee ee 2 ee 
a ry ry re Pte oe re ee Ta TEE LEE Te PET elie ree a 
eS es Pee eee ee ee Oe ee ee ee ee ee es Se ed res 
= ae ow Ogee steeiie PO bbe te bas tteet bia vf sued sas wo: amelot distaste Cj 
ee Le ee a ee ee ee ees creer Se or Bree SL dion 
a ER pe prt ctetd > mains oe Seta p ees wae e — 
ee ee ee a ee een eras er es ee ns Hebd me ree rarer awh ef aw ns 
rerereses Preerertrs peartriend peeewres+er ber ee bed or ror ey pee 
0 ed + wart f met | owe sp ome et -  - 


Srereere ys Peet ee es ee te fe ee eee ee one ees 

















<e- Bees Oh eee Pe ee re rae perres or eae . v. Pere pers. Feery +t err Teh pet 
. er ere re ee ere Se eee ere er ere) Tuiifs ++ . soot => yoo fog tee 
tere ee ee visgbageephacty aria flies svevlee oer ee | ee Be te ane Bee aes 
- vecstesitlemesteterd-oaarteebsea tace bes eee PEee eRe oe Cr eee ret TTITT SErTTRer Lee 
- #8 . Corre Ta oy hehe eee ne bee a. berets tw epee ed awe Pplretevepercs Owen barebesce 
6 eg tw meet thea em moawe fa 1 eepre . tit bgertens lace + gdarepeg 
eee aw f-*: ee bpeee cee ke ! a s oepe tren geeia raed “6 : 
Bele te oe : eee a ge . >ahe ate tgese: Beaters. tb pee 










SOR a ew eds mbere,, 










Pre Serer errr 












re ee Teen 

= sesee om wee rs es ee 2 er es at trict ee ee 

Sacer ean peters RE oie er Ss ee rrrenes Berea, oi deaa- | peange- 3. 0- 
wae eS oe ee oe er es Se Le ee ateges Cl eedhel Lind Rit tee 





30 
SOLAR ZLEVATION (DEC 







7 ee a 
ee ees etre ree 
wmgesl oon - me tne 

= 4 beeen mee 











a. . . 
aow oge-s- fee: sesnyitt Dh es otonets 
ros 


a 
Ht is 
wmedstracd ger teebbate = rae | 


53H; 
aes si WEE eth b shacdanes pee 



























ee Pee rer rire tee eee get phar gy rees 
Ae ee de meet arang eetabersbesasne-+ tes: tyedgeass 
paras aeme banter em ge wig f in ass —+ 
ee eee eee reese be aan 






Siw eee 
+ atore 
seer ome 
eran 












was aoe 
steel ane 
weed oe 
vere oe 












oe mee 
eee taees 
oer 

as 





















rarer 





+Oe oem 
wer ed anes 






. 
toe 
ee saree | 










he eset Gamers - see hei oe 
sweg ma deraer: 

She Press seisf 

Pees eee we 








ee ee et 
stealermeree 










tee thm tere eet ne 
re ee 
ented 
want eee 


ome = 
annte 7 
ermal og gs 

* 


ded pana 















ee es ee ee 
seeen derae 






ete 
wie 
tm bp 


a 
seprel 





a x 


(LNSOUad) Jonandsua - 
-38- 


ss). 
FIGURE 8-3 


te 














a 
7 







Jel 
152 


Payload No: 
Camera Nos 


ee ay ee 


| Launch Time: 225k 2 - 


if 


re rrr ar ee ee ee ees 
oe ee mee nt ee ee eee foe 6 ee 

Pmeme rp ewe tienes 
En heen diet -Edoad 









[AUTLON 


owe tae ft me ttt mt bee es tem i pewed es me 





















es TT te 2) 
ee T8e Tt es 


apes pues: sot etre ee aes 
ee ee ean See 


- —_ +> 
ears 


Seer Serre eid te 
Ct aliechadl kenaticielieaiibd 
ee Died Lipiatd aaa 
Hee n prom bp em: - ee 













Perr ts Perr aren. 



















ee. ee 224 | wee + 
ee Pe ee eet kt 4 oom 
+b ewe ees fae pe ®: =e eee Foe seetycey Pod ps - 
hire parked fot § by 0 arn Oe Ot E Ore ob ewtebie Sten 4 ry eased 04 0 ee fe Ore SDs 6 ee epee 5 
“ 2p vow ng eee foe ese owe e —_ ome o 
ae test 3 ~~ paeee Poets feared power sedns spahobort c 
pees See ees | a ee — 





a Pe te ee ee 
res Peres —_ 2 Se OE ERED RE eee tse es ares 

weet heres s wety a et ee ge Hee ee | eee me be et 
i Pacer eases 

kd keane 


- ees eb eet pee fone se nest soe 
ate od owes § by os ote nwt 





ers ry eae ars 














(DEGREES) 









cy Peer. per errr net 7 
Tee nee et emen estes te ee 

pT at a tebeom ae preawes b tudes) meee 

| con eee nee Perens Sener owren — oo mee 
tae totes. bem es mene teal aone ves} chic seame 


TUTE FR 





oe vee fey oe 
Peers rere Serer eee ees 













re eee ek es es es 
re eee ees seen 








ree ee eee ee ee ee 



























Ree te wee eee ede teen - epee ee suites ry pernirars 
weaehe Steen Fy aerkd beta eret bo eee Pa at ee Peet Ed ee . 
pape es Ree ee es eens Ores pees Free or et errs Peer 

etree fee ee eee: Pe ane D> an rey Oe eee ees ee ens 

ore $Lakedd tindy bornd Lows Steed fan —+ smn wate ee 

Pee ees Pa Se ere Teeey Peres bares ome bene e ee ony ener Sr rere 
teeters ~heaee ES dent Le deden oe wom bee ay | 
vie be we Lge ret Pe ere See eet we ete 








as isces] e~er’ ote er +e owe 
7 ees <= eEEtTorET) 

paar bpeg es pepltptaks Mets Pine 

eae Some ee ee he eee eee eS 









ey re ey 


SOLAR A2I 
















= 7 - SESS OK PO eee eee - — pia gant a ee 
b Enod Teted Feceteeds peond tes =a powp ments Seep fosarecccsy sce 
eee Serres * pres . 7 at one iw — eee eee 
Oe eee . awe 50@ rere ERS . rytor et CO et Be id 
Sees ers Fores ory errreer tiers 


re era 

ee PPP ores Peer Serr yar 

or et Oo NT ee ee) 
— ome 


ome ee eee ee! 





Rey er) eee 
rene fam eee oe te § ee oe 
=o ares oe gee 8g oe 

Ome cree Baw ewer ee be eee e- = 


aeed-s ot 








oan 
a Se eee) 
«awe ba mes 






TEES Pee | eee eee ewe paw - er ery 
eee me bem am po ane 


POSITIVE SOLAR AZLAUTI 






het tt Oke 























aa é vrerr ire 
emer. te wn a ehanee spisteeebiititces 
rr eee thegeas 
en reso hiee aafe-et 
rea meee tees Ferrer ey eee wees 
—_s — 

Lamond wee — pe paee- 

+ moe eee ee es eee 








aeeal dows bam aneeaert 
tweetane Feamet as sa 
aE eee he 





EXPOSURE POINTS 





es ae igne: as Sar eae eae Saintes ee agi oe 7 Go <. 
eas - “a, 2 ef 
rs aie Soe i as 7 
a.) 7 § 
. ra S me ¥ c pt 4 
Sel 
e& e 
| « 
ad oe 
oe oe band 
gs & 5 £6 8 ; 
ee = ad | ‘* 
f& 3 o al ne 
3 fs = § = fe & 
° 
2 od © © rs 38 
“ > 5 wl | 4 
ol e < £ eal 
~~ Cha © Vv} fxs Fre 
PTE TITITITLIMIMTTI TT LO OI 


REUGGDEDRAMR GEE ABUL ERATED RRR HE SO IIHMITILITENRRROAn 
HAAUVGRLULEEGME WITTEN AUR OE Fe Se Se TT SUUAAUGSOCREAAAQG RODS Bliiteasete Peake aeees 
TTT wttsee IMISLLEHESMMIIICTGUAEttRbeaE 
MOM LUCLTTMEGAT AMLICLLLLH SLT TEES SRO SLUDCDEESSOR A SMH SM iLLTtI 188 base aaeeES 

TMM ECLANA GRE DG EO DARREN NES! Cale SSS SB le ay ae Oe ee ee ew) aa HIISSOSEBOBUIILITI tes 
oat HTT sthacensense ot a 
rm fete Ht HH Qhegaenae ot tt HEPUDOGAGTESOU SOG OW Iiteses tas CASES TE RSS 
Pratt HS 19008 Nee e oe anammenit HTH eee ucrrerkaenanane 

th SELEGESD./02URSERE RI REE HITT Beaaeeaa 

ith SoHE HF mnie TRIER IPE pretest 
| 


UEDECOR TS SSS SL ekaas TE 


BJ ee ai RHEE HHH oH HE ree it Smeaaeae 


a et eee 


Se | Sy ea EEE 
= aE 
FatSH A 


prism UM PUULEOAOET BOR LINIGL(Ott TT 
agua 8 OMG AULA G SECC STO s OS SS Oe Oe Oe ee LAAT GRA LOLAU AS ARG REO Lhd EES LE ERSS CEES 


suse 
REUSE PEST CSED LTT SOG FUTUNA TORR TS Oe ye ee NNER TDPRI OAR R ARE ROR eehi ee isaeeesaes 
eet CitLdDED EGUSEESES) BRA R OR MM iiil He ELLE et teeter th pp 
cedeeve trp PULSER OGRA S GL SO Oe ee We Ba I TSR UTA EOSEP RUS MAURRAS Uta as Geaeeas 
thy itastte ts eat tet teat pt Et tt teat Ht ute HH MiTOOC TA ROSS ESEESS 
tpt tate Hele 

; UEDELHOSA OSLO STHH008 10000088 att ty td dda 
COO HEMEL BL a Hed ateee ane sacneeesresyi Wilt t Hit Pet pret 
tt ttt tit tt attire 1nldteene BS CV ets sae eaE Se 


8ad0se shaw 
sie ROU MLTTLIREA RSS tuna san8 UMIIIUIIEEESOGSESS (UCHLI IERBUEESS 
wm eltiti Hatt Hh att nas oo Wut rte pete erect : 


msm taaeeseesa ban ste git wite eat seems mitt ETH TPLESHIDE ENRES AS 
mem AGTTLSEE HG H RAHTGLEL HELO g63 (ac oo eo II UIUTTUISILFASUDESEROUBROMILSMMEGAE (SEABED: 
tt HH LASURGEESS GRC GOO OG. 1 Sh Be Wy es ee a TLL NCA NEMA ES SURE DSM BM UL tES RETIREES 
aes ET) OSES OREO EEE eth et AH EL SESS ee ee ee LA ALANA UA NUAE ARES SUB TtaT ee Ree se 
—— pereneceni TAMUSHIVE. W9S0080 00000 as mS RBI ee eaneaae GO BM bee L TR PRED OSE: 
WLSLNSELUSSSESO 6 .VGUGHGEGTOS Om SMUIIIIITHIITHILOTIGGG GUGURINTIFCCREEESESB 
stan nce GTIHSOIHAEED THUCLEGESG\GGROS 6 MA\Es Gln Gum Mn MOU LULUILIICUNLISICISLUOEROSUOUILIISIOROSESEE ‘ 
Peake LWUUSRU EAU TL SECS T FH B O Oe We e  AALATATEN AR CURARARRIR DERM Mi ietteereteceeaaae 
rd enn uss OASSCE SS ORUSE EGTA 0G SO BY ee AL NLT AGRER CR OR ORR RM TARONAgNaES 
CORES CU ARTS BAAR S TORS kN LEAS CREA NATO Oe SO SMe Oe LAHSA OSLROAAROae Metter tebe bhepneenrren 
ET ESTE TEE CENCE LOLI tea 
viet bet ee EL LUE Orr Tre 
DUAL AU LLSEE OGRUUMUITANSOUSEUEESE BOD TUT TDUMSEDETE AAD OE OBS Teese 
om reer a 9 0088 88 HHT PRET tt PT 
eecbarmabctemttengden ppt LEU SUNN TT NA OT ary tr 
WALL SCH ECHO RE BILLTLEE Ista. aMrerERS Sareea Ca HM Ute aetna 3 
Ror SO TEL Tar Lett p eed 
is ONG WONET LANGA LATOR EHO H hth! eateee fa TSE a Met Te 
im CoD LSTOAEERE SIMUL HHH Lt ti ttt tin sitet CULM PEAS HERO RID 
Ss WHI MINT ENSURED 
Bra LEsSEFAESRULIIL Ht GUM Lt yen, OUST ONE Tee. SERRE oes 
DAA EMERSON UMLINULLLE WM CS MalilT WM HU passe Weseenee 
oo ht UT CT Init tt ta | iii i it! 
re Nee mea 
CRM AALITASATLAN SRSA RAUCH RCA eR EER PAUITALUA ELLE DOR C ESRD ATTN eehe ESE Os eee 
oder TE TT EtG ca uP td 
ee eee EES ACS RESO OSIICIIITIIOSCRESSE SSSR SRO mee ami VETELUESGAG DAES DESO ROSMIITIAINetaseeseaae 
ae ee luli tt eS 
‘ SCHMACLITHAISOGOGUOUGIIIICLSCINSSLESOSORS OM O65 GS Gm Om GU IIIIIIIIIITIIIIIIGIOUCUT ORG rrrrit te eeeeegtaee 
5 lebibicahbh bd bi tbbd Ad bhd AMMAR EERE ET a Et OPT ti id lald (uiliitllilliitilal 







a oF 
F 

2 3 

of 

2 

8 

g 


6 50 ko 30 
Degrees North 


80 85 80 70 


70 


$8883 8 8 R 8 gesesaa x 2 


(qr 00005) si sunSOn 
-40- 





LATITUDE 


. FIGURE 85 


ea 


ies 


q 
4 
Pon 
a 
. igs ; 
tye 
tag 





Wratten 2. 





jo 
3 doa at el gt el HH 8 
ee sf Af UN ° a 
3 saad bad 

ee oo oe 

2 ° 2 7 g EB 5 
. Ss ew woe 

§ 4 $$ = g § = § Ee 

2.7 § -4 @ 32 a gs 

boy o  @& 7 = he fre 


aa8 HA HE ptt ttt tel Ht LEQUUEALDGGREG SERA GTI aE eS 
fete Eee ot 
“08 B t 
u ret unl a tit : HHH Hd oH 2 


a Hi ATH Liat Too RK. 
t : —— 
‘ ts Spe i 
mod esh trite 

Cot 


terol eettente ad UOC CCSRM ituiserrisecsaeneee Rar. 





HEE EERE 
Sean ae unteettonseee CRETE 
as caeaetet iitteseat th tt Ht eth = 


ERE sertth trent gua THR HH ER Ht Hl t i f 1 
int : 
SE te Seee ea 

= HT ARUIEH EERESRRS cn ttniee 








ESET 
sae ara Ht See MunitrEe tara rt: aa 
miereenuiuae ee Pare eee SGM R ERR Aaa 
Senta SUF HF ee Peer nH MAREE MH RR 
red qunettiaee ite 


10 


20 





(scasgee HL ett tt ttt Het eter etd SUCEFSIERSU CEES 
CH SURCEESSER TERRE coo TT EC ey er 

SELES SURI i secunmmocos an HEH IIIITINASUSEEOSEEURUIILNOTISNFanaouwene 
eecees cee ted re ET sseeee emi VUVUEREIOPOGERQ UCU GROG RLIINIEEILISOBIESS 
are eseaed aa 11h He lt tt TUN DEHTUPC ERED USO N SOROS HEISE PERCU E ESE 

peg TESTA HG BOG! 9112 sarare ee eee eee a UHRA TEGDAN ROMO M NCTHITHISEEI ESSE 
ae heateg! OU MN AALS NTERSRUCRU RED R ORS ROM ISItttaes AE EseaeES 
CHUOG OG FOG Psetle! rrinaane er Oe er UTE HAIITHIIALESEOR RNG IM(GC4HHtSOCAEREEES 

ee eee? REG Te en quee oa08 Http tt tt Ht HU 
Saad OUPES OG SR AMISIT ineeecees Lit Tee 
me mm EM EELGESL WH TILT LES LUE CCC HEE 
hal BL HSS Ee 4. Leo h TEETEGL GOSS eee Mem me me ULLAL DA ECO SUB BOTULLTISLSTUOBORRS 
igta lt? | yiegeseees eT) 

a msitrverse taouaitnttt Hitt VeeeSe es TRTHERTE EE ECC 


LATITUDE 
FIGURE 8-6. 


EXPOSURE 7 NTS 
30 


50 —s ko 


 & 
Degrees North 


CTT eit 
SO REN SH EHCNE UNTO TLVEEHUEaEGEhanE 
wipe porinberh etnte LL bitte teint ltt 
eszeei' TE HUVUETAAERTT CT EEE8 totter 
ot TANT UU eee 
(ave PORES 6SEES 88 ete MT ELD 
‘ CoP on SH TOTTI Lt LL ELL 
Seureeeaninen NO Te et 
eet LE I TT Tica Lint 
DOSE ATES CORSA HILL AA TT TT eT 
WUOU OSS SESE SARA WII. eH EAT Pe eer ttt ot 
a eee 508 0 ae. tected iPr et LT TT AL TMM LG ee 
SEADOSABOGI BIUINAtiBS Oe ee HLL ETLSDMDO EOS EAO Pe svasse 
elremajesodpivededit i dU uaa SLES rth 
dimtemathoist te TUR SE OB ix, sr TUUSELUESCL TES AR ER ROS LUEResRtseeeeas 
et tt meet) UU iess SOtUAC RU SES SMITH UCT aE ae 
La poetnpiottbdel UE REEEO TT TTT | be tuitieLutlireeet Pat hii iat | 
RSS Dour SAUL s ILI PAS AES 
Wberreste £8 CI eet oyraass 
SRMoON EES CSRESHNITIUIIITUTTISCESE SSO hd eee a! ig pitt tty ' \ 
P etienitebbot oid HE Tiree Cet ee 
be TT TCIM LLC ee ee 
tll TT UOMO eM tT tt ' 
shapteledtd te ring ee eto 
; BITE ST ELT IMmIniiitinitititittii te mate ee tt 
; SH TT TIME EERE ITI PT) Ns 
SOCCATV PC TU CSO G SS RC NSN THUEE OO Tee Sw a Se a Oe a ae a wT NNNNTHTETROR NASER BWOTINITINCFORDSSAONRES , ‘ 
MRUWTM ITATTSDSUCEEOS BITTVFTA/NLUESNTS RES SU MS OS Os GONE INIIITITIINITTTTte eter etreden eas 3 o 


8888388 2 8 S88SRGRR-R B 
(qetvoees) was sansonrs oo. 





70 








80 85 80 


70 





“4 ee 


iol 


6h, 
Wratten 21. 


136 
2253 2° 
ol 7S 





Mission No: 1010 oF 
Jell bye 


Filter Type: 


Launch Time: 
Slit Widths 


een 
° 
4 
a 
be 
A 
od 
o 


Payload No: 
Film Ty 


Pass No: 
Laun 





CORHOR RTRs aaeees 
a ee 
DEC RREG I UUTETRCSEEaeeD 
SORE DUINGsintdtaaenoeene 
OU RRGO Bi LsTas bes ou 
rentan TE 
ty a 
iaseeae SHUI IHEDSERED 
HHH et ET 
i 

L] 


i 
{ 


wes htt att ut ‘ 
deriise Hi MATEO tt 


= a ee 


SSSSEESZE 
20 30 
‘Degrees South _ 


SUBS TUISeese nese 
He 
EU GOIIIMCILESSESSR GREE 


ROS 
oeae 
is tet 
SHE08 

oo8 He iret tin LTSSEEuSD 
ines Ht ee : 

uate 

TOROGSULIOLISEFNLSSN eth 
ee ee 
HHH tL 

Sttettet ee LET ‘ 


10 


i 


i 





0 


’ 

ce HHT Tenn 
= bv 20 (RR ee 
aseauieae SCOTT at 

Pause seeiiah HMHGEAaE oer it 
at 

HU TTROON/G08 GGG ree eo pee 

100) S2050/S000 (SRG FH 

HH Ht ttt tt +-4 

(16/ G0030 (0S RG Rema ee 

00/0008 (QS5G00m mar aaiT 

TAT LCCe ot 

MTT Lo 
Cs1t06 (SRE meme R LN 








LT 
TRS R RR aT II 
ESER ESR) Ht {! 
SOS ERR RM we iit) we 
- i 
a 
5 


| “ 


ab. 
s 
ify 


) 


88 GOs) pate 58 

CLASUNETT SUB AININSIT! Ht 

pe TE {raereenaus Suet At HH 
FoCSSVEAVOBUSSSTAIUEL iBEBUGE 


mbes artsra i a 


ae : Se aly RE 


pF pt 


ptt ttt tien Ht ath 


Sanit 


= 
= 
& 
= 
= 
& 
3 
20 


seBEa 
Hote 

EEE 

suRase Ht VUOUTE 
2 Lt HIMMLER 
Sct i att CCUEURERRTEN 
ae BAIUTALILNGEIOROS SOS ee ATTA OAUT 
OM TUL AGL ACR SOR RSS: 1S ee a ee a TNA AAS NE ETE 


See ty ae hi eettas seer 


SOCRORCRUINISEETTTISSEES 
MIGEDCEHAnIITITUTMHUnEKauE 
Sea Te 
Reeth e2tes 
LOFEBOUBGIIIINIINLSSRASOSGRER 
TET 
eo 
' Gu rentig Seabees 
LU 
a 





LATITUDE 
FIGURE 8-1 


© Mey 


EXPOSURS POINTS 


UUGIaG5 a8 

He ee 
ut AVORBRLUTUItHITICUSCERESE 
SURCSRORISUITIDITRRRRaeee 3 


40 = 30 


octtetoeto ht Tier lt mame! HH 13008 
(ngeeenee eccceeoes| TT 
a; 

e iHAMALBAEGH UIC HSLEGBELGE Poe MET ititiiind til tid. 
Lt A TE ey ry vty 
Be SS sthseavee dt tT it tt 

. ts russes 208 Be SAUL HOS sne8 HET CEC ee 
SUSTR SS TH | 458050991 88 PETE eT 
tated tt thd peer Te SUvEReaiG se LAH eUSENAUILLTLILMSTLELEBOB 

aceeane rth ft iti tetat eH eT BORO WiFUtS 

FsBaN Patt HTUSRPEEDSORORS AONB IITIItNS ntte Ht 
Seaane HTT eT MITT E 


50 


& 
Degrees North 


BHT ttt Tee ee 
Sunt s008a RHE 
: Uilitteee\seseua Name OT ety ety 
; INT IVT TT se 1WINILSUEWIIRUUULEESEBROBALITITTCG CCUIRTRSURERE 
Tat HESITANT tHE 
re ees SE3 CS TEESE. THT he te 

STH TTR CS 
Seemann UN RRS no VERRSO OSU GM IUUTILECENERED 
RR SAL ST CF 0 4 bebee USHETESD TCM N OD CO MUB MM CTUITIIIIIINNTITETU RE he eee 
Pabst TH HH eS 
OT set OS SATS OT 
‘ sofepbed tit US TOT) pet tte rae de OCR OUOE ROLLIE CREE asOn 
ai i ithe sci edt teebe titi ttt tT 
ote TTT Trent cottt i met 


an 70 


F 
2 
: 
: 
B 
w 
r 
a 
a 
a 
: 
3 
70 


Lowi SUPUUR UR OU OMIT TTUCCSCE GG OOO UO OO we Oe oe Mme Ram ITISTLHSUOELORSSONRUBBLIIIGIEETERR NOOR ee ™ : 
ROTORUA ROU U SUIT tCUESE9 05 USE Cw Bw OS Wh Oe Me mati itiTstisreenVeneEDeNWIiiitieereeeeees 3 * 


SEGEE 8 g 8 SRS ES&S. ‘2 
(y-ePpmees) Sz sunsonE | a 


PS 


Salad aad a 


4 
1 


a 


——~7 =f ee i 


at 








eobdbacda stags dey 


: 
i 


‘ pee 


had gee 
‘ 1 i ? 


cows 





ee te 
. t 



















: | | i} . 4 : ' 
si 6 VE 4 Ges a fy . @ 
seqaegeee | +H rds. ae . 
| H m { te 
Baan sane - ass 
HH ATH = SEH EE EEE EE 
con AA " Toit TTT 
ToT a Tit ttt tT sean 
£ AHHH) © atthe tet et te 
Tor & ScASceSSERESSES 
pageanrane SUSRREBSSSAUSEESEEE He 
STIDAGREERROCRRRER SERRE Raee He 
tee MCUSEAS AU ESEERRGRESR ATER EARS He 
tt r Ce 7] ~« HE 
CO Ce ee He 
ILIISICIDSSEODOCRESEREDBOESAGHGGBOGSGm s0sns (SUNSRRBEES 
TOT TTT a tt Hee PE 
CUPLUECCREDITARACCRRCRERERES: IRGGRRReeee Heal 
e Ha tt ttt et 3 ? /SUUSULBDRSERSGSGRRGRGUERG JHURaGcCMam 
IIITUASULEEEROROGUSROBNUQUGP AGE GOn ma H NOGIIIIGRESMEASUSEOGSRREED BST SWE Cua 
ACHE EERE CS SELISSURGRERRORERGSSR SCE ee CHEE 2 
REE HT et ania Ce epee | 
ri iit! SUAEFULESEDELEGEGREGODGGE-JGG" 20a nem a Heatseal 3 
ait : = ae : 
é ene a1} SEDSRUTEREAR SARA GEESE a Jee! tar eae te au aan s 
a 3 TTeTITITI TT Td Lt et ie of s Py 3 
g a Tht ttt to td 2g = 2 
Poti lett tit ett et ed za . ' 
8k TTI Lt ae te - z 
Be He a : 
=| a ™ Oe; SAMAAGAASSAA ERD AGEL 3B8 7868 ee a) a 
oH | ERUE ES, : Yo! 1 }] = . 
wae ee H 
t am " 
: eH 
° Serer 
on @ Gabe ATT 
4 @ qnnsen 
HH fis S288 
e} a aReESn 
pe SSSpEn 
- Cael SS5888 : 
om aa TTT Th 
mn as caaeene 
iT1°e SaenR g 
4 A Pf 2 Ho 
ret rT Sea 
Be ft ie ana 
a 
ase } SHinEEEe 
: : ‘ | 
Pe eee rere renee a ee © emi ee me real N Loo ot qittti H 
Ve eeeoa ti) ene ae abe peer | brese i ' il ae 
ee cee TS pen ts Pepe rne gael {4 pupil tetlitl ei 
ip ain ReneS § TTT : Lee ear tales aan oO tt teetedes sbesedens saeco ad > 28 o 4-4¢ Oo 
bad Bette < ca Ee eee ees : ; . EVE Sat trrsedos pote { 4 t 
Se uaek ° eee lot aeeoie! t { - eee pee get it { 
Cmecnae Pe dindiebass shasdadd ] Raat ieee nent ws 
eS (ote re biceeeed | ae Weare Ge ‘ a4 
8 8 8 8 8 8 
oe (t-Spuoces) out] osnsodxg (.Spu0des) ow] eingodxg 


aX 





a we 


| SECTION 9 
DIFFUSE DENSITY MEASUREMENTS 


Tables 9-1 and 9-2 list mission data supplied by AFSPPL. This data 
includes the visual Reciprocal Edge Spread (RES) values, the area on the 
format in which the value was obtained and the general characteristics of 
the edge as shown on the data key page. The densitometric measurements 
of the base plus fog,. minimum and maximum terrain densities and the 
maximum cloud densities are also listed with other general data such ae 
solar elevation, latitude and overlap. " e _ 


The columns are arranged in the following order: 


COLUMN _ : : 
NUMBER _ BEADING DATA a 
1 . ee - Ascending or eee pass 

2-4 - ; | Pas Nbr Pass Number 

5 | - FWD or AFT camera ; E 
6-8 _ - Perm Nor Frame Number 
9-17 | Area i RES RES data in area 1 

9-11 | | www With flight RES value 

12-14 | . - AAA Across flight RES value 

15 | . S Subject - see key 

16 T Terrain - see key 

17 -& , . Q . Qualifiers - see key 

18-26 - , o = Area 2 RES’ RES data in area 2 

27-35 Area 3 RES’ RES data in area 3 | ) f 

36-44 . | . Area4RES_ RES data in area 4 

45-53 - | Area 5 RES RES data in area 5 

54-56. - Dmin Terrain minimum density 

57-59 8 D max Terrain maximum density 

60-62 7 : ' DB+F Base plus fog density 


63-65 | LIM max — Cloud maximum density 
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COLUMN . | | . 
NUMBER HEADING — s DATA 
66-68 _ LAT, Latitude 
68 tS T. 0* North, 1 = South 
69-71 Sun Ele Solar Elevation - 
73-74 : ‘" CLD Percent cloud cover 
715-76 _* Ob -° ‘Percenteveriap | 
The data key for the listings of the “Subject”, "Terrain" and "Qualifiers" | 
is shown below. : . 5 
I SUBJECT ee See . . 
1. Buildings | 
2. Roads, runways : 
3. Tanks, A/C, other man-made. 
4. Non-cultural 7 a - 7 ee: ao ee ee ‘8 
Il TERRAIN Se 7 | e 3 
1. Flat _ a | . , 
2. Hilly pt y es | ee 
3. Mountains * S - 
4. Flat and snow 
5. Hilly and snow ? . - see is. 
6. Mountains and snow 
I EDGE QUALIFIERS e es . 843% wm 2 
1. Clear ‘¢ a. ae es 
2. Snow 7 
3. Hazy | 
4. Shadow 


5. Snow and Haze 
6. | Snow and Shadow 
7. Haze and Shadow 
8. Snow, Haze and Shadow 
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The diffuse density measurements made by AFSPPL were computer , 
sorted at A/P to permit analysis of the density ranges encountered at the 
three processing levels. A study of sorting techniques showed that no 
absolute method was available to separate the density values as the accuracy 
of the Processing History published by QE +2000 rather low 
and processing transition phases are not accounted for. The sorting technique 
selected uses the base fog density values where measurements up to 0. 09 | 
density are considered as having received Primary processing, 0.10 to re | 
0.17 as Intermediate and above 0.17 density as Full. The percentage of 
original negative that was processed at each level, based on the computer 
sort, is tabulated below with the predicted and reported processing per- 
centages. \ 






Mission Camera Primary Intermediate Full 
1010-1 FWD Predicted 0 21 79 
/ 
Reported 0 13 87 
Computed | 0  — * 9) BQy Sars we 
1010-1 AFT Predicted 0 21 79 
Reported 0 i9 81 a: at 
Computed 0 -16 84 ce 
1010-2 FWD Predicted 0 50 50 
Reported 0 16 84 20 re 
Computed o °° 4s 87 
1010-2 AFT Predicted 0 50 50 
Reported 0 23 17 . 
Computed 0 25 75 a 


The correlation of the reported and computed percentages at the three | 
processing levels is very good for both missions. gst 
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The tabulations of density frequency distributions for Missions 1010-1 
and 1010-2 are shown in Tables 9-3 through 9-6. The graphical presentation 
of the density distribution are computer plotted in Figures 9-1 through 9-36. 


Analysis of these plots and the associated mean and median density 
values show that there was a slight reduction in all values as compared with 
recent missions. AFSPPL reported this same lower density level and — : 
added that the resulting values were within the nominal density range. ee 


Table 9-7 shows the distribution of the minimum terrain density measure- 
ments that are within and outside of the desired control range of 0. 40 to 0.90 
density. The percentage of values below 0.40 is greater than usually 
experienced however it is significant to note that less than 2% of the density 
values were below 0.30 density. It appears reasonable to control processing 
at the present range of 0.40 to 0.90 density as the unavoidable spread 
below 0.40 is apparently at a density level that does not produce a detectable 
loss in information content. 


An extensive study is in process to ascertain the inter-relationship of“ ~~ *-* 
the conditions of illumination, resulting densities and exposure-processing 
parameters, 
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SECTION 10 


PERFORMANCE MEASUREMENTS 


The photography acquired by both panoramic cameras during Missions 
1010-1 and 1010-2 received a MIP rating of 85. A summary is tabulated 
below of the average visual RES values and MTF/AIM reolustion values 
measured by AFSPPL and the MTF/AIM resolution values made by 

The length of the microdensimeter slit used by AFSPPL 
was 350 and 80 microas whereas@ERBBused an 80 micron slit; 
both slits were one micron wide. 





Visual AFSPPL 
Mission Camera _RES | 350... 80 » Al High 
1010-1 FWD 90 90 88 87 96 : 
1010-1 AFT 88 86 80° .- 92 i \ rer 
1010-2 FWD 92 81 82 82 93 
1010-2 AFT 90 82 85 87 98 


Tne QB cai normaily contains two readings of the same 
euye the tabu.ation shows both the average of all the readings and the 
average of the highest readings of each edge. The value of the average of . 2.23 
aii readings is questionable as no valid reason can be ascertained for a | 
measurement being greater than the resolution recorded however many 
iactors can reduce the reading. 


The details of the measurement and computing techniques, targets 
measured and target locations are tuily reported in the evaluation report : 
puviished by AFSPPL and are not normally included in this report. “ 
as recently completed the re-calculation of the MTF/AIM 
values from Mission 1007-2 and up. Since this data has not been published 
in a previous report the corrected measurements for Missions 1010-1 and 
1010-2 are included in this report. 


—— 
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Analysis of Photographic Image to Evaluate System Performance 


* 


Mission 1010-1 


‘& 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace 


data reduced by computer techniques. 


Arithmetic Mean 89.4 1/mm 

Standard Deviation 22.7 1/mm r 
Coefficient of Dispersion 25% 

Number of Edges 119 

M.I.P. Frame 134 1/mm 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. 
Arithmetic Mean 9.8 pu 
Standard Deviation 3.3 yu ee: 
Coefficient of Dispersion . 33% _ 
Number of Edges 119 
M.I.P. Frame 5.3 yu 


we Ge 
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Analysis of Photographic Image to Evaluate System Performance 
MISSION 1010-1 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data. 


reduced by computer techniques. | 
FWD AFT 


Camera - Camera Airfields Buildings 
Arithmetic Mean 87.1 1/mm 92.0 1/mm 87.6 l/mm 94.4 1/mm 
Standard Deviation 21.4 1/mm 24.0 l/mm 23.0 1/mm_ 21.4 1/mm 
Coefficient of Dispersion 25% 26% 26% 23% 
Number of Edges 63 56 87 32 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. . | / 
FWD AFT 
Camera Camera Airfields Buildings 
Arithmetic Mean 9.5 u 10.2 yu 10.1 4 9.3 n 
Standard Deviation 3.6 p 2.8 pu 2.9 u 4.1 4 
Coefficient of Dispersion 38% 27% 29% 45% 
Number of Edges 63 56 87 32 
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Pass 


D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 


D-05 


D-05 


D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-07 
D-07 
D-07 
D-07 


Frame 
033 
033 
033 
033 
060 
060 
061 
062 


080 


080 


080 
080 
081 
081 
085 
085 
027 
027 
030 
030 





is of Photo 


Location 


B-9 
B-9 
C-9 
C-9 
B-3 
B-3 
B-il 
C-5 


C-8 
C-8 
B-9 
B-9 
B-10 
B-10 
C-9 
C-9 
B-6 
B-6 


ic Image to Evaluate 


Analysis of Photographic Image to Evaluate System Performance 
Mission 1010-1 


FORWARD CAMERA 


Orientation 


070 
070 
100 
100 
025 
025 
080 
110 


160 


160 


150 
150 
045 
045 
075 
075 
155 
155 
110 
110 
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Subject 


Dam 
Dam z 
Building 
Building 
Airfield 


- Airfield 


Airfield 


Buildings 
next to 
Airfield 


Buildings 
above 
Airfield 


Buildings 


above 
Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Buildings 
Buildings 
Buildings 


4 


stem Performance 


50% i 
Amplitude 
Spread 
Function 
Width 


(Microns) 


9.3 
1.3 
7.1 
6.5 
8.0 
9.5 
1.4 
9.0 


9.6 


7.7 
9.4 
5.3 
7.4 
10.6 
5.5 
9.8 
10.3 
6.0 
5.6 


A.1.M. 


Resolution 


82 
98 
118 
122 
90 


86 
102 


83 


90 

63 
118 
91 

72 
121 

_ 122 
73 
116 
128 


rn ry 


Pass 


D-07 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-09 
D-21 
D-21 
D-41 
D-4l 
D-41 
D-41 
D-41 
D-56 
D-56 
D-56 
D-56 


Frame 
114 
056 
056 
061 
061 
084 
084 
087 
087 
097 
111 
111 
114 
114 
086 
086 
090 
090 
090 
065 
065 
066 
066 


Location 


B-5 
B-ll 
B-11 
B-11 
B-11 
A-B 
A-8 
C-6 
C-6 
C-3 
B-9 
B-9 
A-9 
A-9 
A-8 
A-8 
A-2 
A-2 
A-6 
C-6 
C-6 
A-8 
A-8 


Mission 1010-1 
FORWARD CAMERA 


Orientation 
060 
100 
100 
110 
110 
075 
075 
080 
080 
092 
120 
120 
100 
100 
065 
065 
075 
075 
030 
075 
075 
100 
100 
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Subject 
Small Dam 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Breakwater 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Dam 

Airfield 
Airfield 


. Building 


Building 
next to 
Airlield 


50% 
Amplitude 
Spread 
Function 
Width A.M. 
(Microns) Resolution 
18.0 + 
9.5 68 
7.6 99 
5.4 118° 
6.6 105 
9.1 12 
6.8 86 
10.0 -- 83 -% 
is.7 $5 
25.9 37 
10.5 M1 
9.0 95 
13.9 56 
6.1 109. 
10.4 — 82 
8.1 89 
10.3 73 
10.4 70 
7.1 115 
240 89 
9.7 iy 
6.9 112 
6.9 - 101 





‘Mission 1010-1 
FORWARD CAMERA 


50% 
Amplitude 
Spread 
Function 
| Width A.I.M, 
Pass Frame | Location Orientation Subject (Microns} ~ Resolution 
D-56* 067 C-8 050 #=©——S™—_—s Airfield 9.9. qWgs4 
D-56¢ 067 C-8 050 Airfield, 1.3 100 
D-56* 067 C-6 170 Airfield 14.6 110 
D-56 072 B-3 075 Airfield 10.7 16 
D-56 087 B-3 170 Airfield 14.3 57 
D-56 087 B-3 170 Airfield 11.5 66 
D-56 093 | C-4 030 Airfield 13.1 63 
D-56 093 C-4 030 Airfield 17.8 a 
D-56 105 B-11 085 Airfield 15.0 °° S@ = 
D-56 105 B-11 085 Airfield 13.0 63 
D-56 122 B-9 920 Airfield 7.6 9: 
D-56 122 B-9 020 Airfield 8.3 102.5 
D-56 125 B-11 140 Buildings 6.6 112 
D-56 127 B-6 085 Airfield 6.3 106 
D-56 127 B-6 085 Airfield 7.8. 92 
D-56 127 B-6 085 Airfield 11.8 63 
D-56 127 B-6 085 Airfield 11.8 78 
D-56 137 Ad 105 Buildings 10.0 14 
next to 
Airfield 
D-56 137 - A-8 105 Buildings 1.6 83. 
next to ei 
Airfield | 
D-56 137 B-0 175 ' Dam 6.6 99 


-142- 
*M.I.P. Frame 


Pass 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 


D-05 


D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 
D-05 


D-05 
D-05 


Frame 


038 
038 
065 
065 
065 
066 
066 
067 


067 


069 
069 
073 
073 
077 
077 
O77 
077 
077 
077 
085 


086 


* 086 





Location 
A-6 
A-6 
B-1l1 
B-11 
B-12 
B-4 
B-4 
A-9 


A-7 
A-7 
B-5 
B-5 
A-5 
A-5 
B-C-2 
B-C-2 
B-C-2 
B-C-2 
A-1 


Mission 1010-1. 
AFT CAMERA 


Orientation 


070 
070 
030 
030 
110. 
065 
065 
130 


130 


100 
100 
155 
155 
055 
055 
060 
060 


060 
140 


045 


045 
-143- 


Subject 
Dam 


Dam 


Airfield 
Airfield 
Buildings 
Airfield 
Airfield 
Buildings 


' next to 


Airfield 


Buildings 
next to 
Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Dam 

Dam 

Airfield 
Airfield 
Airfield 
Airfield 


Buildings 
near 
Airfield 


Airfield 
Airfield 


‘ 


50% 
Amplitude 
Spread 
Function 
Width A.I.M. 
Microns Resolution 
6.8 4 
12.3 82 
12.2 70 
15.0 | $7 
6.8 121 
7.0 108 
8.5 122 
14.5 79 
.- nS 
13.8 58 
10.8 72 
9.3 119 
10.5 85 
11.3 110 
7.4 108 
9.1 93 
14.0 55 
9.9 | 92 
8.1 122 
12.4 58 
12.2 «95 
11.2 . 44 
14.4 59 


Pass 


D-07 


D-09 
D-09 
D-09 


D-09 


D-09 
 D-09 
D-09 
D-09 
D-09 
‘D-09 
D-09 
D-09 
D-25 
D-25 
D-25 
D-25 
D-25 
D-25 
D-25 
D-25 
D-25 
D-25 


Frame 


036 


061 
061 
066 


066 


089 
089 
093 
093 
112 
112 
116 
116 
073 
073 
089 
089 
109 
109 
116 
116 
116 
116 


Location 


C-8 


3-4 


3-4 
B-7 
B-7 
B-3 
B-3 
C-2 
C-2 
B-5 
B-5 
C-3 
C-3 


A-6 
B-9 
B-9 
C-6 
C-6 
B-7 
‘BT 


Mission 1010-1 
AFT Camera 


Orientation 
110 


090 
090 
110 


110 


065 
065. 
075 
075 
115 
115 
110 
110 
090 
090 
095 
095 
105 
105 
085 
085 
120 
120 
-144- 





Subject 


Buildings 
near 
Airfield 


Airfield 
Airfield 
Airfield 


Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Building 


Building 


50% 
Amplitude 
Spread 
Function 
Width 


(Microns) 


7.5 


11.6 
9.4 
9.2 


7.7 


‘qeq ew 


9.3 
13,2 
12.6 
11.7 
16.0 

9.5 

8.6 

7.3 
11,1 

9.0 
10.7 

5.6 
13.4 
11.4 

§.2 

8.3 

9.7 


- 137 


A.I.M. 
Resolution 


: eicreea iets 
1062 


103 
119 
88 


108 


65 
«67 % 
57 | 
54 

107 4 
87 
116 
107 
97 
75 


a? |) Gee 


69 
66 


138 


112 


ii 


t 
rn Fy 





Mission 1010-1. 


AFT CAMERA i 
50% 
Amplitude 
Spread 
Function’ 
Width A.ILM. 
Pass Frame Location Orientation _ Subject (Microns) Reso.ution | 
D-56* 073 A-B-9 175 Airfield 9.4 s9 °° 
D-56* 073 A-B-9 175 Airfield 5.3 134 
D-56 073 B-6 040 Airfieid 8.1 106 
D-56 073 B-6 | 040 Airfield 9.2 122 
D-56 Gs5 C-7 * 165 Building 9.5 14 
D-56 GSS B-1l1 165 Airfield 11.8 84 
D-56 693 B-ll 165 Airfield 16.1 56 
D-56 099  A-10 050 Airfield _ 8.5 122 
‘ : e roe oy 
D-36 659 A-10 050 Airfield 13.6 | 91 
D-56 — ead A-3 O75 Airfield &.9 87 
D-56 111 , A-3 075 Airfield 4.8 132, 
aa 





°M..1.P. Frame : 


Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace 





Analysis of Photographic Image to Evaluate System Performance 


Mission 1010-2 


data recuced by computer techniques. 


Spread function width at 50% amplitude in microns from edge trace data reduced by computer 


techniques. 


Arithmetic Mean 
Standard Deviation 
Coefficient of Dispersion 
Number of Edges 


M.I.P. Frame 


Arithmetic Mean 
Standard Deviation 
Coefficient of Dispersion 
Number of Edges 


M.I.P. Frame 


84.3 1/mm 
21.4 l/mm 
25% 
110 


/f 


136 l/mm 


9.8 
3.2 
32% 
110 


§.0 p 
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Analysis of Photographic Image to Evaluate System Performance 


Mission 1010-2 


\ 
Resolution in lines/mm based on the aerial image modulation - 4404 curve from edge trace data: ;. 


reduced by computer techniques. 


FWD AFT | 

Camera Camera / Airfields Buildings 
Arithmetic Mean 82.3 1/mm 86.5 1/mm 81.4 1/mm_—s_ 96.5 1/mm 
Standard Deviation 20.5 1/mm 22.2 1/mm = 21.2 1/mm_—ssi18.0 1/mm 
Coefficient of Dispersion 25% 26% 26% 19% 
Number of Edges 57 §3 89 21 


Spread function width at 50% amplitude in microns from edges trace data reduced by computer 


techniques. 
FWD AFT ° 
Camera Camera Airfields Buildings 
Arithmetic Mean 10.0 u 9.7 u 10.2 yw 8.2 wu 
Standard Deviation 3.4 y 2.9 p 3.2 u 2.3 a 4 
Coefficient of Dispersion 34% 30% 32% 28% 
Number of Edges 57 53 89 21 
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Pass 
D-68 
D-68 
D-68 
D-68 
D-63 
D-68 
D-68 
D-€8 
D-63 
D-68 
D-68 
D-63 
D-71 
D-84 
D-84 
D-84 
D-64 
D-64 
D-84 
D-84 
D-84 


re, + Bee , 
Se ee 





Analysis of Photographic Image to Evaluate System Performance 


Location 


A-2 
A-2 
B-7 
B-7 
B-11 
B-11 
B-8 
B-3 
B-8 
B-8 
A-6 
A-8 
B-6 
C-6 
C-6 
B-12 
B-12 
C-3 
C-3 
C-3 
C-3 


Mission 1010-2 


FORWARD CAMERA 


Orientation 
110 
110 
150 

150 
140 
140 
170 
170 
035 
035 
125 
125 
110 
075 
075 
115 
115 
085 
085 
150 
150 


Sub ject 
Airfield 
Airfield 


Buildings 
Buildings 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


Buildings 


Buildings 


Airfietd 
Airfield 
Airfield 
Airtield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfieid 





50% 

«.mplitude 

Spread 

width A 

(Microas ) Resolution 
7.2 90 
10.5 68 
6.5 1130 
6.1 123 
9.6 81 
1.9 88 
10.3 06° Pe qg es 
11.3 73 
8.3 89 
9.6 13 3 
13.3 61 
5.6 1130 
19.2 53 
9.8 g2 
7.6 89 
12.9 58 
10.2 86 
19.3 - 44 
12.9 68 
14.4 59 
11.7 st 


Pass. 
D-84 
D-84 
D-85 
D-85 
D-86 
D-86 
D-86 
D-86 
D-88 

D-88 | 
D-88 
D-88 
D-93 


D-93 


D-93 
D-93 
D-93 
D-93 
D-100 
D-100 
D-101 
D-101 
D-i15 
D-115 
D-115 
D-115 


Frame 


107 
107 
099 
099 
031 
031 
037 
037 
087 
087 
124 
124 
017 


017 


021 
021 
028 
028 
O15 
OLS 
054 
054 
046 
046 
047 
047 


Location 


B-2 
B-2 
B-6 
B-6 
Cc-6 
C-6 
C-2 
C-2 
C-12 
C-12 
B-6 
B-6 
C-5 


C-§ 


C-7 
C-7 
C-8 
C-8 
A-10 © 
A-10 
BC-7 
BC-7 
C-1l 


C-11 


B-12 
B-12 





Mission 1010-2 _ 


FORWARD CAMERA 


Orientation 
2 
090 
110 
110 
020 
020 
105 
105 
100 
100 
100 
100 
080 


170 


060 
060 
120 
120 
100 
100 
025 
025 
075 
075 
170 
170 
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Subject 
Airfield 


Airfield 


Buildings 
Buildings 


Airfield 
Airfield 


Buildings | 
Buildings 


Airfield 
Airfield 
Airfiela 
Airfield 


Ground Test 


Obj. 


Ground Test 


Obj. 

Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airfield 


50% 


Spread 


Function 


Width 


8.5 
12.5 
7.8 


{Microns) 


11.4 


14.6 
14.4 
7.0 


7.1. 


“f 


6.7 | 


9.6 
12,9 


11.6 © 


8.6 


7.2 ° 


10.0 
8.4 
10.0 
9.8 
9.9 
9.1 
11.6 
14.9 
6.7 
4.7 
11.6 
6.9 


A.I.M, 
Resolution 


gs 
61 

90 

69 
59 


98 
90 

ae ee Soy | 
100 
76 
62 
82 
85 


thes. « 


102 4 


83 
85 
116 


Le 
D-115 050 
D-125 050 
D-1i5 051 
D-il5 C51 
De-ild O51 
D-i15 O51 


*M.I.P, Frame 


Location 


C-ll 
C-11 
A-i2 
A-12 
C-11 
C-11 
B-8 
B-8 
C-3 
C-3 


Mission 1010-2, 
FORWARD CAMERA 


Orientation 


045 
045 
065 
065 
070 
070 
060 
060 
105 
105 





Subject 


Airfield 


Airfield 
Airfield 
Airfield 
Airfield 
Airfield 
Airtield 
Airfield 
Airfield 
Airfield 
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50% 
Amplitude 
Spread 
Function 
Width 


(Mic rons) 


8.1 
6.4 
6.8 
8.6 
8.6 
5.8 
10.6 
5,2 
11.0 
20.7 


129 os ome 





* 
ot 


A.I.M..- 
Resolution . 


117 

114 
84° 
15 

111 


74 


66 
42 


~ 
fo liph ss ay 


ia 

of 

} 
eee 
+ of 





Mission 1010-2 oa 





AFT CAMERA 
; ae 50% 

Amplitude 

Spread 

Function 

, Width A.I.M. 

Pass” Frame Location Orientation Subject. (Microns) Résolution . 
D-68 067 A-12. 125 Airfield (0.9 
D-68 067 A-12 125 Airfield 12.6 66 
D-68 074 B-e 150 Buildings 5.9 116 
D-68 080 B-3 125 Airfield 12.5 % 
D-68 080 B-3 | 125 Airfield 12.8 sO 
D-68 086 B-6 175 Airfield 7.0 105 
D-68 086 B-6 175 Airfield | 7.8 89 
D-68 089 C-7 035 Airfield 2 96 2 
D-68 089  €-7 035 Airfield 61° (112°) 
D-68 089 C-1 120 Buildings 8.7 100 
D-71 048 BC-8 115 Airfield — 5.4 129 7 
D-71 048 BC-8 115 Airfield 8.2 66 
D-84 101 C-9 070 Airfield 12.0 71 
D-84 == s:101- C-9 070 Airfield — 5.5 135 
D-84 104 BC-7 110 Airfield a4 00°~C<i*«‘(_w 
D-84 104 BC-7 110° Airfield 9.3 76 
D-84 107 A-2 115 Airfield 9.0 109 
D-84 107 Ae? 115 Airfield 96 | 72 | 
D-34 112 B-12 080 Airfield 12.8 59 
D-84 112 B-12 - 080 Airfield 1.9 | 71 
D-84 113 | B-11 | 095 Airfield 17.4 ™% > 
D-84 113 B-11 095 _ Airfield 16.6 54 
D-85 035 B-7 140 Buildings 7.3 _ 109 
D-85 035 B-7 140 Buildings 8.0 101 
D-86 037 B-9 020 Airfield 8.1 97 
D-86 037 - Bo 020 Airfield 7.4 oa 


-153- 





~ - Lee wo ee eee . 
ot Mey - ine Pe oe : : ‘ a : a . pat 
Ea : 7 3 


Mission 1010-2 


AFT Camera | 

50% : 

Amplitude 

Spread 

Function 

Width A.I.M. 
Pass" Frame Location Orientation Subject (Microns) Resolution 
D-86 043 B-12 105  Bufldings 8.1 11678 
D-66 (O43 B-12 105 Buildings 7.0 102 
D-86 163 B-7 155 Dam 10.6 18 
D-86 108 B-7 155 Dam 9.0 89 
D-93 014 C-5 150 Airfield 10.7 72 
D-93 014 C-5 150 Airfieid 11.6 66 
D-93 023 B-9 070 Ground Test 6.6 113 

| Obj. 
D-93 023 B-9 160 Ground Test 14.0 “= 80.5 
Obj. 

D-93 O27 A-7 070 Airfield 6.7 124 
D-93 027 | A-7 070 _ Airfield 9.1 gl 
D-100 620 A-4 100 Airfield 10.4 22 
Daico C26 A-4 160 Airfield 10.4 | 81 
D-201 060 B-8 025 Airfield 3.200 60 sg 
D-10: G60 B-3 025 Airfield 10.0 14 
D-115 052 B-3 065 Airfield . 15.9 45 
D-2115 052 B-3 065 Airfield 9.2 75 
D-115 053 6-2 140 Airfield 10.3 71 
D-115 633 C-2 140 Airfield 8.5 94°«O 
ore C56 B-4 035 Airfield 01 3 
D-115 086 B-4 035 Airfield 7.8 Ot 
D-115 057 AB-3 170 _ Airfield 6.7 111 
“115087 AB-3 170 Airfield 10.3 1 
D-1i5 G38 B-3 035 Dock "943 99 
D-115" 659 C-7 045 Airfield 9.2 73 
D-1i5" 059 C7 045 Airfield 5.0 136 
*M.I.P. Frame : ‘ e 


Premer'd aaa 





Mission 1010-2 : 


AFT CAMERA 
50% 
Amplitude 
Spread 
Function 
Width A.I.M. 
’ Pass Frame Location Orientation | Subject (Microns) Resolution .. 
D-131 034 B-li 105 Airfield 10.7 Ti 
D-131 034 B-il 105 Airfield 14.8 55 








Reference System For Orientation Of C/M/J Mission Edges 
Original negative - - emulsion up 





Grid For Position Of C/M/J Mission Edges 
original negative - - emulsion up Bs ses “py 
HEAD 








SECTION 11 


OBSERVED DATA 


Photography over the United States was acquired on descending passes 
31, 47, 61 and 93. Clouds and haze degraded more than 60% of the total 
area covered. There was no appreciable difference in quality between 
fore and aft photography. 


Pass D-31 over western New Mexico and eastern Arizona presented 
a very bright scene with low contrast ground detail. Scattered clouds and 
haze were present. Even so, numerous ordnance bunkers and pertinent 
transportation facilities at Fort Wingate, N. M. were easily identified. 
Individual cars in a parking lot were observed as well as cars and trucks 
on U.S. Route 66. 


Pass 47 over Nevada was very hazy. Indian Springs fixed target was 


located 12'' west of C/F and the largest group could not be resolved. © ==> 


Further south, in the Colorado River Basin, the haze lessened and ground 
detail in the 10 to 12 foot range could be isolated. 


Pass 61 over eastern New York and Pennsylvania was very hazy, _ 
Starting with 75% cloud cover at the start and 100% by the time it reached 
central New Jersey. Some holes in the cloud cover and partial clearing 
yielded some interesting data. Excellent system performance was . 
demonstrated by coverage of the Tappan-Zee Bridge. The entire super- 
structure of this fabricated steel cantilever bridge could be seen in great 
detail. 


At the Verrazano Narrows Bridge, the suspension cables could be 
easily seen. These cables are twin 36 inch supports spaced about,3 feet 
apart. They could not be seen as individual strands. Also some of the 
hanger cables could be seen, however each hanger is actually a group of 
4 cables of unknown size, but probably less than 6 inches, each arranged 
in a one to two foot square array. It is also interesting to note that the 
main cables of the Manhattan Bridge with 2 pairs of 21 1/4 inch cables, 
The Williamsburg Bridge with 2 pairs of 18 3/8 inch cables and the 
Brooklyn Bridge's single outside cables of 15 3/4 inch diameter could 
be distinguished. 
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At NAS Johnsville, clouds and haze rendered the fixed targets un- 
resolvable. However, onthe portable target, Group 3 was resolved in 
the forward unit and Group 2 in the Aft. Due to target orientation, these 
represent cross track resolution only in the 8 - 12 foot range. 


Pass 93, centered on western Ohio and Kentucky, had heavy cloud 
cover with some hazy holes. Such a hole opened up over WPAFB and 


the portable T Bar target could be resolved to Group 2. At Frankfort, Rees 
Kentucsxy, Capitol City Airport's all weather runway numbers "6"' and 
24", which Seem to conform to FAA standard markings, the 5 foot 
wide vertical arms were clearly seen even though the visual contrast 
was low. / 
« *: 1% 








SECTION 12 


MISSION 1010-1 STELLAR-INDEX CAMERA 
‘ ¢ 


A. COMPONENT ASSIGNMENT 


Component | ° Serial Number = "=" 7-7 # 
Camera | D 41 
lnuex Reseau i 41 
Stellar Reseau 41 
B. CAMERA DATA AND FLIGHT SETTINGS 
Stellar Camera: 
Lens. —° 85mm £/1.8 ee) EE 
Exposure Time 2 seconds 
Filter Type None | 
Film Type Eastman Type 3401 
index Camera: 
Lens 38mm £/4.5 hn 4 ee 
Exposure Time 1/500 second 
Fiiter Type Wratten 21 
Film Type Eastman Type 3400 


C. POST FLIGHT EVALUATION 


Tne camera functioned properly throughout the mission with no observed 
eGu:pmenit or photographic anomalies. Approximately twenty star images 
were recorded during the mission. One Stellar camera fiducial was over- 
exposed but usable. / 


a 
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Emulsion cracking was observed in most Stellar frames.. It was minor 


at the start of the mission and became very heavy near the end of the mission. 


Occasional minor edge static was noted on the camera number edge through- 
out the mission. The last twenty-two frames were slightly fogged; from 
frame #412 to #420 the film appeared to be fogged by corona discharge while 
frame #421 and #422 was probably fogged by light. The fogging is attributed 
to the camera slew mode and is normally observed in this area of the 
Stellar film. 


Foreign objects in space were imaged in frames #1 through #24 and are 
attributed to Agena fuel venting. Objects of unknown origin were also noted 
in frame numbers 31, 39, 40, 42, 46,52, 68, 81, 84, 87, 142, 167, 231, 
242, 258 and 283. aa 


Double stellar imagery was present intermittently throughout the mission. 


The magnitude of the separation appeared to be cyclic. Frame #12 contained 
several foreign objects, assumed to be fuel particles, which were not in the 
Straight line pattern normally observed but were in a broken line pattern 


indicating vehicle roll motion during photography. Double star images were” 


also present in this frame. A sketch of this frame is shown in Figure 12-1. 
Computer data shows that the Slave camera was lagging the Master camera 
by 104 degrees. Approximations show that the time base, shown by the 
broken line, and the displacement, as measured from the double imagery, © 
correspond to a roll rate of 233 /hr. and a corresponding cross track IMC 
error of 2.7%. The rate lasted for about one second in each direction. It 

iS apparent that in cases where this roll rate motion is additive to earth 
rotation a total IMC error could result that would limit the system perfor- | 
mance. A report covering the detailed analysis of this anomaly has been , 
published by A/P. 


The quality of the Index camera was considered to be the best obtained 
during a Corona mission. All camera functions operated properly through- 
out the mission. 


The frame corners on the camera number edge were slightly distorted 
outward from the proper position. .The reseau line image gave the 
impression that the film was not flat on the reseau plate. 
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MISSION 101001 STELLAR FORMAT - ° 


FRAME #12. 





SH | 


FIGURE 12-1 





-161- 





SECTION 13 


MISSION 1010-2 STELLAR-INDEX CAMERA 


A. COMPONENT ASSIGNMENT 


Component Serial Number. Hee Lg 
Camera -D 44 
Index Reseau 46 
Stellar Reseau 44 


B. CAMERA.DATA AND FLIGHT SETTINGS , 


Stellar Camera: 


Lens 85mm f/1. 8 a ees, al hie ci 

Exposure Time . 2 seconds | ee eats 

Filter Type . None : 

Film Type . Eastman Type 3401 - 
Index Camera: : i‘ 

"Lens 38mm f/4.5 

Exposure Time | 1/500 second 7 ae gap 

Filter Type | Wratten 21 

Film Type Eastman Type 3400 


C. POST FLIGHT EVALUATION 


All camera functions operated properly throughout the mission. Cyclic, 
double star images were observed on the photography. ; 


Two Separate fog patterns produceu vy iigni .eakKs were ooserved on : 
the stellar film. The first pattern was associated with camera sit time “3 
and produced a fog pattern starting at each edge of the film extending into 
the format area. The location of the fog pattern correlates with the inter- 
face of the camera and chute. The second pattern was a faint band of fog 
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across the entire format about 1.1 inches wide every 5 inches the entire 
length of the film. This pattern could be detected through frame 92 
however it was not considered degrading. The pattern was present but 
barely detectable after frame 92. The cause of this second pattern is 
unxnown. It is very possible that it is not associated with camera 
operations. 


The stellar film emulsion was cracked throughout-the mission; minor 
near the start and quite heavy near the end. One crack pattern hada1.6 
inch pitch curing the entire mission ana appears to be associated with 
camera operations. This problem has been investigated and is attributed 
to foreign material on the camera platen. 


The last ten frames of stellar film were fogged by corona discharge. 
This is attributed to the fiim siew at tne completion of the mission. 
f 
A smali light lean within tne Index camera produced a fogged area 
On ail frames nowever image deyradation was only encountered at camera 


sit times. The fogged frames show that the leak was at the interface of . - 


the camera body and the film chute. 
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SECTION 14 Te 


ay 


VEHICLE ATTITUDE oa 


The vehicle attitude errors for both Mission 1010-1 and 1010-2 were . 
derived from the reduction of the Stellar camera photography, This ; 


attitude data is supplied to A/P by NPIC. ee 
The attitude errors for each frame and the attitude control rates are 
calculated at the A/P computer facility. The computer also plots the 
frequency distribution of the rates and errors. Figures 14-1 through _ 
14-6 show these distributions for Mission 1010-1 and Figures 14-7 through 
14-12 for Mission 1010-2. 
The summary table below lists the maximum attitude errors and rates 
that were experienced during 90% of the photographic operations, excluding 
the first six frames of each operation, and the total range of the errors |. . 
and rates. ae as Sa ma 
Mission 1010-1 Mission 1010-2 = 
Value 90% Range 90% Range ; 
Pitch Error (°) 093 -0.65to+1.40 0.59 -2.50to+0.60 
Roil Error (°) 0.30 -0.38to+0.54 0.70 +0.34to +1. 04 
Yaw Error (°) 0.87 -0.35 to+1.60 1.21 -0.15 to +2. 60 a 
Pitch Rate (°/hr) 39.1 - 80to+ 65 45.4 -95to+90 
Roll Rate (°/hr) 23.6 -95to+ 65 23.6 -70to+ 58 
Yaw Rate (°/hr) 30.8 -70to+ 70 30.7 - 56 to + 46 
vA . 


The performance of the attitude control system is comparable to the 
control systems used on recent missions. Yaw error was somewhat | 
larger than usual. The panoramic photography was not degraded by the ee ee 
attitude control system. 
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SECTION 15 


IMAGE SMEAR ANALYSIS 


The frame correlation tape supplied to A/P by NPIC contains the 
binary time word of each frame of photography. A computer program 
has been assembled at A/P which calculates the exposure time ofeach. _... 
frame and compares the camera cycle rate with the ephemeris to 7 
calculate the V/h mismatch. This data is combined with the vehicle 
attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs 
the total along track and cross track IMC error and the limit of ground 
resolution that can be acquired by a camera regardless of focal length 
and system capabilities. 


The computer rejects the first six frames of all operations as the 
large V/h error induced by camera start-up is not representative of the 
overall system operations. The frequency distribution of the V/h errors 
and resolution limits are computer plotted and are shown in Figures i5-1 — ~* 
through 15-6. 


* + ae - “ ee 
oa Sy ag. beg 


The summary table below presents the maximum V/h ratio errors and 
resolution limits that existed during 90% of the photographic operations - 
and the total range of values during all operations that were computed. 


Mission 1010-1 Mission 1010-2 
Value 90% Range. 90% Range 7 
V/h Ratio Error (%) 4.5 -8.6to+l1.2 4.6 -5.6 to +6.2 
Along Track ' 
Res olution Limit (ft. ) 2.3 0 to 6.6 1.5 0 to 9.6 
Cross Track , 
Resolution Limit (ft. ) 4.4 1.1 to 5.9 3.8 0to5.6 . 
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SECTION 16 


RADIATION DOSAGE | 


Each recovery system flown on a Corona mission contains a sealed 
packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
the total radiation received at the take-up cassette... Bothfilmtypes . ..... 
have been irradiated by LMSC at various lev¢eis and the base plus fog : 
densities recorded after controllea processing. 


. 


Foliowing recovery the film dosimeter packets are removed at A/P 
and processed with a pre-flight sample of the same film type and sensito- 
metric control film. The resulting base plus fog density measurement of 
the Gosimeter sirips is used to ascertain the total radiation ievel. The 


table pe.ow presents the base pius fog readings for the dosimeter Strips 
and the radiation level equivalents. 


Mission 1010-1 .. _.... Mission 1010-2 be 
B+ F Oo B+F SE Sa ne 


Wereuis ion Densitv Radiation Density Radiation 


Type 3401 0.20 0.8R 0.19 0.7R 


Royal X Pan 0.31 0.6R 0.27 O.5R 


The mean total radiation seen by tne take-up cassettes during both 
missions was approximately 0.6 roentgens. This levei is somewhat less 
tnan received during recent missions and is below the level that « 
degrade the panoramic photography. 
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SECTION 17° 5 


SYSTEM RELIABILITY ‘ 


Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the ''J" 
Program are covered in the calculation. For certain auxiliaries, i.e. 
the stellar-index camera and the horizon cameras, the sample size is 
changed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 
However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicle. , 


The reliability estimates of this section deal exclusively with the pay- 
load. Failures to achieve orbit or vehicle induced failures are thereby 
excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused by 


reasons not connected with payload operation. Film quality is not considered 


in the reliability estimate calculation. Hence, only electrical and mechanical 
functioning are considered. 


The reliability estimate is also divided into primary and secondary 
functions. The primary functions are operation of the panoramic cameras, 
main camera door operation, operation of the payload clock, and recovery 
operations. The secondary mission functions are horizon camera operation 
excluding catastrophic open shutter failure mode, auxiliary data recording, 
and stellar-index camera operation. —_ a a 


Panoramic Camera Reliability 


Sample Size - 64 opportunities to operate. 

One failure - capping shutter on slave instrument on system M-7. 
Assume - 3000 cycles per camera per mission. 4 
-Estimated Reliability = 98.5% at 50% confidence level. 


Main Camera Door Reliability 


Sample Size - 32 vehicles x 2 doors = 64 opportunities to operate 

1 major malfunction, door failed to eject for 7 passes, Mission 9048. 
1 minor malfunction, door failed to eject for 2 passes, Mission 1006. 
Estimated Reliability = 97.6% at 50% confidence level. 
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Payload Clock Reliability 


Sample Size - 36 completed missions in ae ccie: 
No failures. 
Estimated Reliability = 98.1% at 50% confidence level. 


Estimated Reliability of Payload Functioning on orbit 
98.5 x 97.6 x 98.1 = 94.3 ee ee ee ee ee 


Récovery System Reliability 


32 opportunities to recover . 
1 failure - improper separation due to water seal - cutter failure. 
Estimated Reliability = 94.8% at 50% confidence level. 


Stellar-Index Camera Reliability 


Sample begins with M-13 F 

Sample size = 24 

Number of failures = 7 

Estimated Reliability = 74. 8% at 50% confidence. oe 

7 BRT Sa aR Tg 

Horizon Camera Reliability area ae 

Sample includes M27, J5A, J5B, J9A, J9B, and up; 13 samples 

1 failure - center of format switch, Mission 1006 - 

Estimated Reliability of Single Camera = 92.6% at 50% confidence level. a 

Estimated Reliability of Four Horizon Cane ras at a Parallel — ‘3 

Redundant System = 99.4% at 50% confidence level 


Horizon Camera Door Reliability 


Sample size = 32 x 4 = 128 opportunities to operate 
No failures have occurred. 
Estimated Reliability = 99.5% reliability at 50% confidence level. 


Stellar-Index Camera Door Reliability 


Terrain Door, Stellar Door, and deployment of Stellar Baffle 
are functions considered. 

Sample size = 21 x 3 = 63 chances to operate. 

One failure - stellar baffle failed to deploy. 

Estimated Reliability = 97.7% at 50% confidence level. 
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SECTION 18 


SUMMARY DATA 


The comparison of the operating parameters and the performance 
achieved by previous missions has been difficult due. to the large volume 
of data tnat results from each mission. Some of the pertinent character- 


istics irom prior missions have been summarized in Tables 18-1 through 
18-3. 


The summary data was started with Mission 1004 as the J-05 camera 
system was the first to incorporate the major modifications of the 
titanium Grum and scan iurm, four roller scan head and Corona J capabilities. 
On.y those missions that culminated in the recovery of some photography 
have been listed, therefore Missions 1003 and 1005 are deleted. 


top mee 
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